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COISTTEISTTS. 

[Alphabetical  iudox  irill  he  found  at  tlio  ond  of  each  part.] 


PAET  I. 

OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 

C1LAXGE8  during  yoar,  distribution  of  officers,  3;  officers  detached,  recommondatioiis 
as  to  examinations  for  promotion;  4. 

FORTIFICATIONS. 

Gkkekal  statement,  4;  defense  of  Boston  Harbor,  Mass.,  6;  defense  of  Now  York 
Harbor,  N.  Y.,  defense  of  Washington,  D.  C,  7;  defense  of  Hampton  Roads,  Va., 
defense  of  San  Francisco  Harbor,  Cal.,  8. 

•PROTECTION  OF  SITE  OF  FORT  NIAGARA,  NEW  YORK. 

In  the  charge  of  Capt.  Dak  C.  Kingman,  Corps  of  Engineers 8 

SEA  Wa.       •  '•• »  EMBANKMENT  AT  DAVIDS  ISLAND,  NEW  YORK  HARBOR. 

In  the  charge  o  '  Col.  D.  C.  Houston,  Corps  of  Engineers 9 

SEA  W^LLS  AT  GOVERNORS  ISLAND,  NEW  YORI^  HARBOR. 

In  hrHE  charge  of  Col.  D.  C.  Houston,  Corps  of  Engineers 9 

BEACH  PROTECTION,  WATER  SUPPLY,  AND  SEWERAGE  SYSTEM  AT  FORT 

MONROE,  VIRGINIA. 

In  the  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers 10 

REPAIR  AND  PRESERVATION  OF  FORT  MARION,  FLORIDA. 

In  the  charge  of  Capt.  W.  M.  Black,  Corps  of  Engineers 11 

ESTMATES  OF  APPROPRIATIONS  FOR  FORTIFICATIONS  REQUIRED  FOR 

1892-'93 11 

THE  BOARD  OF  ENGINEERS. 

Officers  constituting  Board,  summary  of  reports  rend6re<l,  11 ;  additional  duties 
of  individual  members,  14. 

POST    OF   WILLETS    POINT.    NEW   YORK.— UNITED    STATES    ENGINEER 
SCHOOL— BATTALION  OF  ENGINEERS.— ENGINEER  DEPOT. 

Officer  in  command,  Lieut.  Col.  W.  R.  King,  Corps  of  Engineers— 

Post  of  Willets  Point,  United  States  Engineer  School,  Battalion  of  the  Corps  of  En- 
gineer, 15;  Engineer  Depot,  statement  of  funds,  16. 
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RIVER  AND  HARBOR  IMPROVEMENTS. . 

General  statkmext,  removal  of  wrecks,  examination  a  and  surveys,  x*^^'*'^*se  of 
Portage  Lake  canals,  Michigan,  17;  harbor  lines,  bridges,  18;  occupancy  or  injury 
of  public  works,  engineer  divisions.  South  Pass  of  the  Mississippi  River,  19. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  the  charge  of  Lieut.  Col.  Jared  A.  Smith,  Coups  of  Engineers— 

St.  Croix  River,  Me.,  Lubec  Channel,  Me.,  19;  Moosoabec  Bar,  Me.,  Pleasant  River, 
Me.,  20;  Narragiiague  River,  Me.,  breakwater  from  Mount  Desert  to  Porcupine 
Island.  Me.,  21;  Bagaduce  River,  Me.,  22;  Penobscot  River,  Me.,  Belfast  Harbor, 
Me.,  23;  Camden  Harbor,  Me.,  24:  Rockport  Harbor,  Me.,  Rockland  Harbor,  Me., 
25;  Kennebec  River,  Me.,  Harraseeket  River,  Me.,  26;  Portland  Harbor,  Me., 
channel  in  Back  Cove,  Portland,  Me.,  27;  breakwater  at  mouth  of  Saco  River, 
Me.,  Saco  River,  Me.,  28;  Kennebunk  River,  Me.,  York  Harbor,  Me.,  29;  l^rts- 
mouth  Harbor,  N.  H.,  Bellamy  River,  N.  H.,  30;  Cocheco  River,  N.  H.,harbor  ot 
refngo  at  Little  Harbor,  N.  H.,  31;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  examinations  and  surveys,  32. 

In  the  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers— 

Newburyport  Harbor,  Ma«s.,  33;  Merrimac  River,  Mass.,  34;  Powow  River.  Mass., 
Ipswich  River,  Mass.,  35;  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  (jlouces 
ter  Harbor,  Mass.,  36;  Manchester  Harbor,  Mass.,  37;  Salem  Harbor,  Mass.,  38 
Lynn  Harbor,  Mass.,  39;  Winthrop  Harbor,  Mass.,  Boston  Harbor,  Mass.,  40;  Wey 
mouth  River,  Mass.,  Hingham  Harbor,  Mass.,  42;  Scituate  Harbor,  Mass.,  43, 
Plymouth  Harbor,  Mass.,  Wellfleet  Harbor,  Mass.,  44;  Provincctown  Harbor^ 
Mass.,  45;  Chatham  Harbor,  Mass.,  examinations  and  surveys,  40: 

In  the  charge  of  Maj.  W.  R.  Livermore.  Corps  of  Engineers— 

Harbor  of  refuge  at  Hyannis,  Mass.,  harbor  of  refuge  at  Nantucket,  Mass.,  48; 
Marthas  Vineyard  inner  harbor  at  Edgartown,  Mass.,  49;  Vineyard  Haven  Harbor, 
Mass.,  Warehara  Harbor,  Mass.,  50;  New  Bedford  Harbor,  Mass,  51 ;  Westport  Har- 
bor, Mass.,  52 ;  Taunton  River,  Mass.,  53;  Pawtucket  River,  R.  I.,  Providence  River 
and  Narragansett  Bay,  R.  I.,  54 ;  removal  of  Green  Jacket  Shoal,  Providence  Riv-^r, 
R.  I.,  55;  Greenwich  Bay,  R.  J.,56;  cove  and  water-way  near  Coaster  Harbor 
Island,  R.  I.,  Newport  Harbor,  R.  I.,  57;  harbor  of  refuge  at  Point  Judith,  R.  I., 
58;  harbor  of  refuge  at  Block  Island,  R.  I.,  59;  Pawcatuck  River,  R.  I.  and  Conn., 
harbor  of  refuge  at  Stonington,  Conn.,  60;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  61 ;  examinations  and  surveys,  62. 

In  the  charge  of  Col.  D.  C.  Houston,  Corps  of  Engineers— 

Mystic  River,  Conn.,  Thames  River,  Conn.,  63;  New  London  Harbor,  Conn.,  Connec- 
ticut River,  Mass.  and  Conn.,  64;  Duck  Island  Harbor,  Conn.,  Clinton  Harbor, 
Conn.,  66;  New  Haven  Harbor,  Conn.,  67;  breakwater  i<  New  Haven,  Conn.,  68; 
Milford  Harbor,  Conn.,  Housatonic  River,  Conn.,  69;  Bridgeport  Harbor,  Comi., 
Black  Rock  Harbor,  Conn.,  70;  Norwalk  Harbor,  Conn.,  Wilson  Point  Harbor, 
Conn.,  71;  Five  Mile  River  Ilarbor,  Conn.,  Stamford  Harbor,  Conn.,  72;  Port  Ches- 
ter Harbor,  N.  Y.,  73 ;  Larchmont  Harbor,  N.  Y.,  Echo  Harbor,  New  Rochelle,  N.  Y., 
New  Rochelle  Harbor,  N.Y.,  74;  East  Chester  Creek,  N.  Y.,  Greenport  Harbor,  N. 
Y,,  75;  harbor  at  Port  Jefferson  Inlet,  N.  Y.,  Huntington  Harbor,  N.  Y.,  76;  Glen 
Cove  Harbor,  N.  Y.,  Flushing  Bay,  N.  Y.,77;  Patchoguo  River,  N.  Y.,  78;  Brown's 
(Jreek,  Sayville,  N.  Y.,  examinations  and  surveys,  79. 

In  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers— 

Hudson  River,  N.Y.,  81;  harbor  at  Saugerties,  N.  Y.,  82;  harbor  at  Rondout^  N.Y,, 
83;  Wappinger  Creek,  N.  Y",,  Harlem  River,  N.  Y.,  84;  removing  obstructions  in 
East  River  and  Hell  Gate,  N.  Y.,  86;  Newtown  Creek,  N.  Y.,  87;  Buttermilk  Channel, 
New  York  Harbor,  88;  Gowanus  Bay,  N.  Y.,  89;  New  York  Harbor,  N.  Y.,  90;  Rari- 
tan  Bay,  N.  J.,  92j  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  examinations  and  siirveysi  93. 
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In  the  charge  of  Capt.  Thomas  L.  Casey,  Coups  op  Engineers— 

Sompawaiins  Inlet,  N.  Y.,  94;  Canarsie  Bay,  N.  Y.,  95;  Sheepshead  Bay,  N.  Y.,  96 
Arthur  Kill,  N.  Y.  and  N.  J^97 ;  channel  bet^^een  Staten  Island  and  New  Jersey,  98 
Passaic  River,  N.  J.,  99;  Elizabeth  River,  N.  J.,  100;  Rahway  River,.  N.J. ,  101, 
Raritan  River,  N.  J.,  102;  South  River,  N.  J.,  103;  Keyport  Harbor  N.  J.,  Matta- 
wan  Creek,  N.  J.,  104;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  105;  Shrewsbury 
River,  N.  J.,  Manasqnan  (Sqnan)  River,  N.  J.,  106 ;  removing  sunken  vessels  or  crai'ib 
obstructing  or  endangering  navigation,  examinations  and  survey,  107. 

In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Engineers— 

Delaware  River,  Pa.  and  N.  J.,  106;  harbor  between  Philadelphia,  Pa.,  and  Cam- 
den, N.  J.,  110:  Schuylkill  River,  Pa.,  112;  ice-harbor  at  Marcus  Hook,  Pa.,  ice-har- 
bor at  head  of  Delaware  Bay,  Del.,  113;  construction  of  iron  pier  in  Delaware  Bay 
near  Lewes,  Del.,  114;  harbor  at  Delaware  Breakwater,  Del.,  115;  Rancocas  River, 
N.  J.,  116;  Alloway  Creek,  N.  J.,  Maurice  River,  N,  J.,  117;  removal  of  wrecks  from 
Delaware  Bay  and  River,  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  examinations  and  surveys,  118. 

In  the  charge  of  William  F.  Smith,  United  States  Agent,  Major  of  Engi- 
neers, U.  S.  Army,  Retired— 

Wilmington  Harbor,  Del.,  119;  ice-harbor  at  New  Castle,  Del.,  120;  Appoquinnl- 
mink  River,  Del.,  Smyrna  River,  Del.,  121;  St.  Jones  River,  Del.,  Mispillion  Creek, 
Del.,  Broadkiln  River,  Del.,  122;  inland  water-way  from  Chincoteague  Bay,  Va., 
to  Delaware  Bay,  at  or  near  Lewes,  Del.,  123;  Susquehanna  River,  above  and  be- 
low Havre  de  Grace,  Md.,  North  East  River,  Md.,  124;  Elk  River,  Md.,  125;  Fair- 
lee  Creek,  Md.,  Chester  River,  Md.,  from  Crump  ton  to  Jones  Landing,  126;  Chop- 
tank  River,  Md.,  Cambridge  Harbor,  Md.,  127;  Wicomico  River,  Md.,  128;  Mano- 
kiu  River,  Md.,  Onancock  Harbor,  Va.,  129;  harbor  at  Cape  Charles  City,  Va.,  and 
approaches  by  Chentou(  Cherrystone)  Inlet,  130;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  na\igation,  examinations  and  surveys,  131. 

In  the  charge  of  Col.  Willla^m  P.  Craighill,  Corps  of  Engineers— 

Patapsco  River  and  channel  to  Baltimore,  Md.,  132;  James  River,  Va.,  134;  oxami- 
mation,  135. 

In  the  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers— 

Potomac  River  at  Washington.  D.  C,  135;  Potomac  River  at  Mount  Vernon,  Va,, 
Occoqnan  Creek,  Va.,  1&;  Aquia  Creek,  Va..  139;  harbor  at  Breton  Bay,  Md., 
Nomini  Creek,  Va.,  140;  Patuxent  River,  Ma.,  141;  Rappahannock  River.  Va., 
Urbana  Creek,  Va.,  142;  York  River,  Va.,  143:  Mattaponi  River,  Va.,  144;  Pa- 
munkey  River,  Va.,  examinations  and  surveys,  145. 

JJX  THE  CHARGE  OF  CaPT.  G.  J.  FlEBEGER,  CORPS  OF  ENGINEERS— 

Harbor  of  Norfolk,  and  its  approaches,  Va.,  146;  approach  to  Norfolk  Harbor  and 
the  United  States  (Norfolk)  navy -yard  between  Lambert  Point  and  Fort  Norfolk, 
147;  Hampton  Creek  and  Bar.  Va.,  Nansemond  River,  Va.,  148;  Chickahominv 
River,  Va.,  149;  Appomattox  River,  Va.,  150;  inland  water  route  from  Norfolk 
Harbor,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  North  Land- 
ing River,  Va.  and  N.  C,  151;  Currituck  Sound,  Coanjok  Bay,  and  North  River 
Bar,  N.  C,  examinations,  152. 

In  THE  CHARGE  OF  CaPT.  W.  H.  BiXBY,  CORPS  OF  ENGINEERS— 

Staunton  River,  Va.,  153 ;  Roanoke  River,  Va.  and  N.  C,  154 ;  Pasquotank  River,  N.  C, 
Maokey  Creek,  N.  C,  155;  Ocracoke  Inlet,  N.  C,  Fishing  Creek,  N.  C,  156;  Pam- 
lloo  and  Tar  rivers,  N.  C,  157;  Contentnia  Creek,  N.  C,  Trent  River,  N.  C,  158; 
Nense  River,  N.  C,  159;  inland  water-way  between  New  Berne  and  Beaufort,  N.  C, 
160;  harbor  at  Beaufort,  N.  C,  161;  inland  water-way  between  Beaufort  Harbor 
and  New  River,  N.  C,  water-way  between  New  River  and  Swansboro,  N.  C,  162; 
NewRiver,  N.C.J  163;  North  East  (Cape  Fear)  River,  N. C,  Black  River,  N.C.. 
164;  Cape  Fear  River,  N.  C,  above  Wilmington,  165;  Cape  Fear  River,  N.  C,  at  and 
below  Wilmington,  166;  Lockwood's  Folly  River,  N.C.,  Ynflkin  River,  N.C.,  167; 
harbor  at  Georgetown,  JS.  C,  168;  Winy  aw  Buy,  S.  C,  removing  sunken  vessels  or 
oiafl  obstmcting  or  endangering  navigation,  169;  examiuutions,  170. 
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In  the  charge  op  Capt.  Frederic  V.  Abbot,  Corps  op  ENGmEERs— 

Waccamaw  River  to  Waccamaw  Lake,  N.  C.  and  S.  C,  170;  Lumber  Elver,  N.  C.  and 
S.  C,  Little  Pedee  River,  S.  C,  171;  Great  Pedee  River,  S.  C,  Clark  River,  S.  C, 
172;  Mingo  Creek,  S.  C,  Santee  River,  S.C.,  173:  Wateree  River,  S.C.,  Congaree 
River,  S.  C.,  174 ;  Charleston  Harbor.  S.  C,  175:  Ashley  River,  S.  C,  Wappoo  Cut,  S. 
C,  176;  Edisto  River,  S.  C,  177;  Salkahatchie  River,  S.  C,  Beaufort  River,  8.  C,  re- 
moving sunken  vessels  or  craft  obstructing  or  endangering  navigation,  178;  exam- 
ination, 179. 

In  the  charge  op  Capt.  O.  M.  Carter,  Corps  of  Engineers— 

Savannah  River  and  Harbor,  Ga.,  179;  Savannah  River,  Ga.,  Darien  Harbor,  Ga., 
180:  Altamaha  River,  Ga.,  Oconee  River,  Ga.,  181;  Ocmulffee  River,  Ga.,  Bruns- 
wick Harbor,  Ga.,  182;  Jekyi  Creek,  Ga.,  183;  Cumberlana  Sound,  Ga.  and  Fla., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  exami- 
nations and  surveys,  184. 

In  the  charge  op  Capt.  W.  M.  Black,  Corps  of  Engineers— 

St.  Johns  River,  Fla.,  185;  Ocklawaha  River,  Fla.,  186;  Volusia  Bar,  Fla*,  187:  har- 
bor at  St.  Augustine,  Fla,,  northwest  entrance,  Key  West  Harbor,  Fla.,  188:  Caloo- 
sahatchee  River,  Fla.,  189;  channel  of  Charlotte  Harbor  and  Pease  Creek,  Fla.,  190; 
Sarasota  Bay,  Fla.,  Manatee  Riven  Fla.,  191;  Tampa  Bay,  Fla.,  192;  Withlacoo- 
chee  River^  Fla.,  harbor  at  Cedar  Keys,  Fla.,  193;  Suwanee  River,  Fla.,  194;  exam- 
inations, 195. 

In  the  charge  of  Capt.  Philip  M.  Price,  Corps  op  Engineers — 

Apalachicola  Bay,  Fla.,  196;  Apalachicola  River,  Fla.,  including  Lee  Slough,  197; 
Flint  River,  Ga.,  198;  Chattanoochee  River,  Ga.  and  Ala.,  199;  La  Grange  Bayou 
and  Holmes  River,  Fla.,  200;  Choctawhatchee  River,  Fla.  and  Ala.,  201;  harbor 
at  Pensacola,  Fla.,  202 ;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  203 ;  Alabama 
River,  Ala.,  204;  Tallapoosa  River,  Ala.,  206;  Coosa  River,  Ga.  and  Ala.,  207;  op- 
erating and  care  of  canals  and  other  works  of  navigation  on  Coosa  River,  Ga.  and 
Ala.,  Cahaba  River,  Ala.,  210;  examinations,  211. 

In  the  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers — 

Mobile  Harbor,  Ala.,  211;  Warrior  and  Tombig^bee  rivers,  Ala.  and  Miss.,  212;  Black 
Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek,  215;  Noxubee  River,  Miss., 
Pascagonla  River,  Miss.,  217;  Chickasahay  River,  Miss.,  Bluff  Creek,  Miss.,  Leaf 
River,  MIbs.,  218;  harbor  at  Biloxi,  Miss.,  Pearl  River,  Miss.,  below  Jackson,  219; 
Pearl  River,  Miss.,  between  Jackson  and  Carthage,  Pearl  River,  Miss.,  between 
Edinbnrg  and  Carthage,  Bogue  Chitto,  La.,  220;  examination,  221. 

In  the  charge  op  Maj.  James  B.  Quinn,  Corps  op  Engineers— 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  221 ; 
Cnefdncte  (Tchefuncte)  River  and  Bogue  Falia,  La.,  Tickfaw  River  and  its  tribu- 
taries. La.,  222;  Amite  River  and  Bayou  Manchac,  La.,  223;  Bayou  La  Fourche, 
La.,  Bayou  Terrebonne,  La.,  224;  Bayou  Plaquemine,  La.,  Bayou  Courtableau, 
La.,  225;  Bayou  Teche,  La.,  mouth  and  passes  of  Calcasieu  River,  La.,  226;  har- 
bor at  Sabine  Pass,  Tex.,  1^7;  Sabine  River,  Tex.,  Neches  River,  Tex.,  removing 
sunken  vessels  or  orafb  obstructing  or  endangering  navigation,  228;  examinations 
and  survey,  229. 

In  the  charge  op  Lieut.  John  Milus,  Corps  op  Engineers— 

Securing  moutb  of  Bayou  Plaquemine,  La.,  from  farther  caving,  removing  sunken 
vessels  or  orafb  obstructing  or  endangering  navigation  of  New  Orleans  Harbor, 
La.,  231. 

In  the  charge  of  Maj.  Charles  J.  Allen,  Corps  op  Engineers-- 

Entrance  to  Galv^top  Harbor,  Tex.,  231;  ship  channel  in  Galveston  Bay,  Tex.,  232; 
Trinity  River,  Tex.,  Cedar  Bayou,  Tex.,  233;  Buffalo  Bayou,  Tex.,  harbor  at  Bra- 
208  Santiago,  Tex.,  234;  examinatioDS  and  survey,  235. 
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WESTERN  RIVEKS. 

In  thb  charge  of  Capt.  J.  H.  Willard,  Corps  of  Engineers — 

Red  River,  La.  and  Ark.,  236;  Red  River  above  Fulton,  Ark.,  237;  Ouachita  and 
Black  rivers.  Ark.  and  La.,  238;  Ouachita  River  above  Camden,  Ark..  239;  Bayou 
D'Arbonne,  La.,  Bayou  Bartholomew,  La.  and  Ark.,  240 ;  Bayou  Bceuf  (BcBuf  River) 
La.,  Teusas  River  and  Bayou  Ma^on,  La.,  241;  bavous  Rondeway  and  Vidal,  La., 
Big  Blaek  River,  Mi88^242;  Yazoo  River,  Miss.,  243;  Tchula  Lake,  Miss.,  Talla- 
hatcbee  River,  Miss.,  Steele  Bayou  and  Washington  Bayou,  Miss.,  244;  Bis:  Sun- 
^ower  River,  Miss.,  245;  Bi^  Hatchee  River,  Teun.,  Forked  Deer  River,  Tenu., 
water  gauges  on  Mississippi  River  and  its  principal  tributaries,  246;  survey  of 
Cypress  Bayou  and  the  lakes  between  Jefferson,  Tex.,  and  Shreveport,  La.,  248; 
examinations,  249. 

In  the  charge  of  Capt.  H.  S.  Taber,  Coitps  of  Engineers — 

Removing  obstructions  in  Arkansas  River,  Ark.,  lud.  Ter.,  and  Kans.,  249;  Arkan- 
sas River,  Ark.,  Ind.  Ter.,  and  Kans.,  2o0;  Fourche  River,  Ark.,  251;  Petit  Jean 
River,  Ark.,  White  River,  Ark.,  252;  Cache  River,  Ark.,  253;  Littlq|Red  River, 
Ark.,  Black  River,  Ark.  and  Mo.,  254;  Black  River,  Mo.,  St.  Francis  Kiver,  Ark., 
255;  St.  Francis  Kiver,  Mo.,  Little  River,  Mo.  and  Ark.,  256;  examinations  and 
survey,  257. 

In  the  charge  of  Capt.  S.  W.  Roessler,  Corps  of  Engineers — 

Examinatious  of  Mississippi  River,  at  Memphis  Harbor,  Tenn. ;  from  Lake  CoL-*iy, 
Tenn.,  to  Fulton  County,  Ky.,  north  and  west  of  Reelfoot  Lake,  257. 

L5f  the  charge  of  Maj.  a.  M.  Muxer,  Corps  of  Engineers — 

Removing  snags  and  wrecks  from  Mississippi  River,  258;  Mississippi  River  between 
.   the  Ohio  andniinois  rivers,  259;  harbor  at  St.  Louis,  Mo.,  260;  Gasconade  River, 
Mo.,  261;  Osage  River,  Mo.,  262;  Kaskaskia  River,  111.,  263. 

In  the  charge  of  Maj.  E.  H.  Ruffner,  Coups  of  Engineers— 

Mississippi  River  between  Des  Moines  Rapids  and  mouth  of  Jllinois  River,  263 ;  ex- 
amination, 264. 

In  the  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers— 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  264;  Mississippi 
River  between  Minneapolis  and  Des  Moines  Rapids,  265 ;  Des  Moines  Rapids,  Mis- 
sissippi River,  operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock, 
266;  examiuutions  and  survey,  267. 

In  the  charge  op  Maj.  W.  A.  Jones,  Corps  of  Engineers— 

Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  reservoirs  at  headwaters  of 
Mississippi  River,  268;  Chippewa  River,  including  Yellow  Banks,  Wis.,  270;  St. 
Croix  River,  Wis.  and  Miuu.,  Minnesota  River,  Minn.,  271;  Red  River  of  the 
North,  Minn,  and  N.  Dak.,  272;  gauging  Mississippi  River  at  or  near  St.  Paul, 
Miuu.,  273;  examinations  and  survey,  274. 

In  the  charge  of  Lieut.  Col.  Charles  R.  Sdter,  Corps  of  Engineers — 

Examination  of  Missouri  River,  from  the  old  mouth  of  Platte  River,  Little  Point,  to 
a  point  opposite  Leavenworth;  and  at  Weston,  Mo.,  275. 

In  the  charge  op  Capt.  Chas.  F.  Powell,  Corps  of  Engineers— 

Missouri  River  between  the  Great  Falls,  Mont.,  and  Sioux  City,  Iowa,  275;  Yellow- 
stone River,  MouL  and  N.  Dak.,  276;  examinations  and  surveys,  277. 
t 
In  the  charge  op  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers — 

Tennessee  River  above  Chattanooga,  Tenn.,  and  below  Bee  Tree  Shoal,  Ala.,  278; 
HtaAvossee  River,  Tenn.,  French  Broad  River,  Tenn.,  280;  Clinch  River,  Tenn., 
281;  Cumberland  River,  Tenn.  and  Ky.,  282;  Caney  Fork  River,  Tenn.,  28*1; 
South  Fork  of  Cumberland  River^  Ky..  examinations  and  survey,  285. 
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In  the  ciiabge  of  Lieut.  George  W.  Gosthals,  Cokps  of  Ekoinbess — 

Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee  Tree  Shoals,  Ala.,  286; 
operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River,  287;  examination, 

Ik  toe  charge  of  Lieut.  Col.  William  £.  Merrill,  Corfs  of  Engineers— 

Ohio  River,  288;  operating  snag  boats  on  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  movable  dam  in  Ohio  River  near  mouth  of  Beaver 
River,  Pa.,  Monongahela  River,  W.  Va.  and  Pa.,  290;  operating  and  care  of 
locks  and  dams  Nos.  8  and  9,  Monongahela  River,  purchase  of  Lock  and  Dam 
No.  7,  Monongahela  River,  purchase  of  Lock  and  Dam  No.  6,  Monongahela  River, 
Cheat  River,  W.  Va.,  291 ;  Allegheny  River,  Pa.,  dam  at  Herr  Island,  Allegheny 
River,  292 ;  ice-harbor  at  mouth  of  Muskingum  River,  Ohio,  Muskingum  River, 
Ohio,  operating  an^  care  of  locks  and  dams  on  Muskingum  River,  Ohio,  293;  ex- 
aminations, 294. 

In  the  charge  of  Maj.  G.  J.  Lydecker,  Corps  of  Engineers— 

Falls  of  the  Ohio  River,  Louisville,  Ky.,  295 ;  Indiana  Chute.  Falls  of  the  Ohio 
River,  operating  and  care  of  Louisville  and  Portland  Canal,  Ky.,  296;  Wabash 
lliver,  lud.  and  111.,  297;  White  River,  Ind.,  examination,  298. 

Ik  t«k  charge  of  Col.  William  P.  Craighill,  Corps  of  Engineers— 

Great  Kanawha  River,  W.  Va..  299;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  W.  Va.,  Elk  River,  W.  Va.,  300;  Gauley  River,  W.  Va.,  301;  New 
River,  from  the  mouth  of  Wilson,  in  Grayson  County,  Va.,  to  the  mouth  of  Green- 
briar  River,  W.  Va.,  302;  examination^  303. 

In  the  charge  of  Maj.  D.  W.  LockwooDj  Corps  of  Engineers— 

Tradewater  River,  Ky.,  operating  and  keepinc^  in  repair  locks  and  dams  on  Green 
and  Barren  rivers, "Ky.,  304}  Kouffh  River,  Ky.,  Kentucky  River,  Ky.,  305;  oper- 
ating and  keeping  in  repair  locks  and  dams  on  Kentucky  River,  Ky.,  Licking 
River,  Ky.,  from  Farmer  to  West  Liberty,  .306;  Big  Sandy  Kivcr,  W.  Va.  and  Ky.. 
Levisa  Fork.  Big  Sandy  River,  Ky.,  307:  Tug  Fork,  Big  Sandy  River,  W.  Va.  and 
Ky.,  Guy&naotte  River,  W.  Va.,  Little  Kanawha  Kiver,  W.  Va.,  308;  Backhannon 
River,  W.  Va.,  examinations,  309. 

LAKE  HARBORS  AND  RIVERS. 

In  tiik  charge  of  Capt.  W.  L.  Fisk,  Corps  of  Exgixeers— 

Harbor  at  Grand  Mj^rais,  Minn.,  310;  harbor  at  Agate  Bay,  Minn.,  harbor  at  Duluth, 
Minn.,  311;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  312;  Minnesota  Point, 
at  Superior,  Wis.,  harbor  at  Ashland,  Wis.,  813;  harbor  at  Ontonagon,  Mich.,  314: 
Eagle  Harbor,  Mich.,  hai'bor  at  Marquette,  Mich.,  315^  harbor  of  refuge  at  Grand 
Marais,  Mich.,  resurvey  and  relocation  of  harbor  line  m  Portage  Lake,  Houghton 
County,  Mich.,  examinations  and  survey,  316. 

In  the  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers— 

Manistique  Harbor,  Mich.,  317j  Cedar  River  Harbor,  Mich.,  Menomonee  Harbor, 
Mith.  and  Wis.,  Menomonee  River,  Mich,  and  Wis.,  318;  Oconto  Harbor,  Wis.,  Pen- 
saukee  Harbor,  Wis.,  319;  Green  Bay  Harbor,  Wis.,  320;  harbor  of  refuge  at  en- 
trance of  Sturgeon  Bay  Canal,  Wis.,  Ahnapco  Harbor,  Wis.,  321;  Kewaunee  Har- 
bor, Wis.,  Two  Rivers  Harbor,  Wis.,  322;  Manitowoc  Harbor,  Wis.,  Sheboygan 
Harbor,  Wis.,  323;  Port  Washington  Harbor,  Wis.,  324;  harbor  of  refuge  at  Mil- 
waukee Bay,  Wis.,  Milwaukee  Harbor,  Wis.,  325;  Racine  Harbor,  Wis.,  Kenosha 
Harbor,  Wis.,  326;  Waukegan  Harbor,  111.,  327;  Fox  and  Wisconsin  rivers,  Wis., 
328;  operating  and  care  of  locks  and  dams  on  Fox  River,  Wis.,  329. 

In  the  charge  of  Capt.  W.  L. -Marshall,  Corps  of  Engineers— 

Chicago  Harbor,  111.,  329;  Calumet  Harbor,  111.,  330:  Calumet  liiver,  111.  and  Ind., 
331 ;  Illinois  Kiver,  111.,  332;  operating  and  care  of  La  Grange  Lock,  Illinois  River, 
111.,  333;  Illinois  and  Mississippi  Canal,  334;  examination  and  survey,  335. 
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In  the  chargh  of  Maj.  Wxi-liam  Ludlow,  Corps  of  Engineers—, 

PetoBkey  Harbor,  Mich.,  Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  336; 
Frankfort  Harbor,  Mich.,  harbor  of  refuge  at  Portage  Lake,  Mich.,  337;  Manistee 
Harbor,  Mich.,  Ludington  Harbor,  Mich.,  338;  Pentwater  Harbor,  Mich.,  White 
River  Harbor,  Mioh.,  339;  Maskegon  Harbor,  Mich.,  Grand  Haven  Harbor,  Mich., 
340;  Holland  (Black  Lake)  Harbor,  Mich.,  341;  Saueatnck  Harbor,  Mich.,  Sonth 
Haven  Harbor,  Mich.,  342;  St.  Joseph  Harbor,  Mich.,  St.  Joseph  River,  Mich.,  343; 
Michigan  City  Harbor,  Ind.,  344;  examination  and  survey,  345. 

In  tue  charge  of  Col.  O.  M.  Pob,  Corps  of  Engineers— 

St.  Marys  River,  Mich.,  345;  operating  and  care  of  St.  Marys  Falls  Canal,  Mich., 
dry  dock  at  St.  Marys  Falls  Canal,  Mich.,  346;  Hay  Lake  Channel,  St.  Marys 
River,  Mich.,  347 ;  harbor  at  Cheboygan,  Mich.,  harbor  at  Thunder  Bay,  Mich.,  348; 
Thunder  Bay  River,  Mich.,  350;  harbor  at  Au  Sable,  Mich.,  Saginaw  River,  Mich., 
351;  harbor  of  refuse  at  Sand  Beach,  Lake  Huron,  Mich.,  353;  Black  River  at 
Port  Huron,  Mich.,  354;  mouth  of  Black  River,  Mich.,  355;  St.  Clair  Flats  Canal, 
Mich.,  358;  operating  and  care  of  St.  Clair  Flats  Canal,  Mich.,  Clinton  River,  Mich., 
358;  Grosse  Pointe  Channel,  Mich.,  359;  Rouge  River,  Mich.,  360  j  Detroit  River, 
Mioh.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
361;  examinations,  362.  • 

In  the  charge  of  Maj.  L.  Cooper  Overman,  Corps  op  Engineers — 

Monroe  Harbor,  Mich.,  363;  Toledo  Harbor.  Ohio,  364;  Port  Clinton  Harbor,  Ohio, 
365;  Sandusky  City  Harbor,  Ohio,  Sandusky  River^  Ohio,  366;  Huron  Harbor, 
Ohio,  367;  Vermillion  Harbor,  Ohio,  368;  Black  River  Harbor,  Ohio,  369:  Cleve- 
land Harbor,  Ohio,  370;  Fairport  Harbor,  Ohio,  371;  Ashtabula  Harbor,  Ohio,  372; 
examinations  and  sur\'eys,  373. 

In  the  charge  of  Maj.  Amos  Stickney,  Corps  of  Engineers — 

Erie  Harbor,  Pa.,  373;  preservation  and  protection  of  peninsula  at  Presque  Isle, 
Erie  Harbor,  Pa.,  Dunkirk  Harbor,  N.  Y.,  374;  BuflFalo  Harbor,  N.  Y.,  375;  Tona- 
wanda  Harbor  and  Niagara  River,  N.  Y,,  Wilson  Harbor,  N.  Y.,  376;  Olcott  Harbor, 
N.  Y.,  Oak  Orchard  Harbor,  N.  Y.,  377;  examination  and  survey,  378. 

In  the  charge  of  Capt.  Dan  C.  Kingm.vn,  Corps  of  Engineers— 

Charlotte  Harbor,  N.  Y.,  378;  Pultneyville  Harbor,  N.  T^j  379;  harbor  at  Great  Sodus 
Bay,  N.  Y.,  harbor  at  Little  Sodns  Bay,  N.  Y.,  380;  Oswego  Harbor,  N.  Y.,  381;  har- 
bor at  Sacketts  Harbor,  N.  Y.,  382. 

In  the  charge  of  Maj.  M.  B.  Adams.  Corps  of  Engineers— 

Shoal  between  Sister  Islands  and  Cross-over  Liffht,  St.  Lawrence  River,  N.  Y.,  Og- 
densburg  Harbor,  N.  Y.,  383;  Grass  River,  N.  i.,  breakwater  at  Rouse  Point,  Lake 
Champlain,  N.  Y.,  384;  Groat  Chazy  River,  N.  Y.,  breakwater  at  Gordon  Landing, 
Lake  Champlain,  Vt.,  Plattsburg  Harbor,  N.  Y.,  385;  Burlington  Harbor,  Vt., 
Otter  Creek,  Vt.,  386;  Ticonderoga  River,  N.  Y.,  Narrows  of  Lake  Champlain, 
N.  Y.  and  Vt.,  387  j  examinations,  388. 

PACIFIC  COAST. 

In  the  charge  op  Col.  Q.  H.  Mendell,  Corps  of  Engineers — 

Oakland  Harbor,  Cal.,  388;  survey  of  San  Francisco  Harbor,  San  Pablo  and  Snisnn 
bays,  Strait  of  Carquincz,  and  mouths  of  San  Joaquin  and  Sacramento  rivers,  Cal., 
38y. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers— 

NaJ>a  River,  Cal.,  389;  Redwood  Harbor,  Cal.,  Redwood  Creek,  Cal,,  390;  San  Luis 
Obis|>o  HarborjJIJal.,  Wilmington  Harbor,  Cal.,  391;  San  Diego  Harbor,  Cal.,  392; 
examinations,  393. 

In  the  charge  of  Maj.  \V.  H.  Heukr,  Corps  of  Engineers— 

San  Joaquin  River,  Cal.,  394;  Mokelumne  River,  Cal.,  395;  Sacramento  and  Feather 
rivers,  Cal.,  896;  Petaluma  Creek,  Cal.,  Humboldt  Harbor  and  Bay,  Cal.,  397; 
examination  and  survey,  investigation  of  mining-debris  question  in  State  of  Cali- 
fornia, 399. 
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In  the  CHA.RGK  OF  Capt.  Thomas  W.  Stmons,  Corps  of  Engineebs— 

Coqiiille  River,  Orogou,  399;  entrance  to  Coos  Bay  and  Harbor,  Oregon,  401;  Ump- 
qiia  River,  Oregon,  Siuslaw  River,  Oregon,  4t02;  Yaquina  Bay,  Oregon,  403:  Tilla- 
mook Bay  and  Bar,  Oregon,  404 ;  ^^ehalem  Bay,  Oregon,  Upper  Columbia  and  Snake 
rivers,  Oregon  and  Wash.,  405;  Columbia  River '  between  head  of  Rock  Island 
Ra]9id8  and  foot  of  Priest  Rapids,  Wash,,  406;  Chehalia  River,  Wash.,  407;  Skagit, 
Steilaquamish,  Nootsack,  Snohomish,  and  Snoqualmio  rivers,  Wash.,  408;  examin- 
ations and  surveys,  409. 

In  the  charge  of  Maj.  Thomas  H.  Haxdbury.  Corps  of  Engineers— 

Month  of  Columbia  River,  Oregon  and  Wash.,  412 ;  construction  of  canal  at  the  Cas- 
cades, Columbia  River,  Oregon,  414;  Columbia  and  Lower  Willamette  rivers  below 
Portland,  Oregon,  416;  Wiflamctte  River  above  Portland,  Oregon,  417;  Cowlitz 
River,  Wash.,  418;  Young\s  and  Klaskuine  rivers,  Oregon,  gauging  waters  of  Co- 
lumbia River,  Oregon  and  Wash.,  419;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  examinations  and  surveys,  420. 

EXAMINATIONS,   SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND  HAR- 
BORS   421 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 422 

MISSISSIPPI  RIVER  COMMISSION 422 

MISSOURI  RIVER  COMMISSION 423 

HARBOR  LINES 423 

Lubec,  Me.,  Kennebec  River  at  Bath,  Me.,  Boston  Harbor,  Mass.,  New  York  Har- 
bor and  its  adjacent  waters,  424;  Philadelphia,  Pa.,  New  Castle,  Del.,  St.  Augus- 
tine Harbor,  Fla.,  425;  Dnluth  Harbor,  Bay  of  St.  Louis,  Superior  Bay  and  adja- 
jeut  w^aters,  Minn,  and  Wis.,  Portage  Lake,  Mich.,  Chicaf^o  Harbor,  111.,  San 
Francisco  Harbor  and  adjacent  waters,  Cal.,  San  Pedro,  Wilmington  Harbor,  Cal., 
426;  Humboldt  Bay,  Cal.,  Astoria  Harbor,  Oregon,  427. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

(1)  Bridge  of  Winona  and  Southwestern  Railway  Company  across  Mississippi  River 
at  Winona,  Minn. ;  (2)  bridge  across  Powow  River,  between  the  towns  of  Ames- 
bury  and  Salisbury,  Mass.,  427 ;  (3)  bridge  of  Clinton  and  Illinois  Bridge  Company 
across  Mississippi  River  near  Clinton,  lowa^  (4)  bridge  of  Leavenworth  and  Platte 
County  Bridge  Company  across  Missouri  River  between  Leavenworth,  Kans.,  and 
Platte  County,  Mo.,  428:  (5)  bridge  of  Charleston  and  South  Side  Bridge  Company 
across  Great  Kanawha  Kiver  at  Charlestown,  W.  Va. ;  (6)  bridge  of  Oregon  Rail- 
way Extensions  Company  across  Columbia  River  near  Vancouver,  Wash.;  (7) 
bridge  of  The  gouth  Bound  Railroad  Company  across  Savannah  River  near  Sister 
Ferry,  Effingham  County,  Ga.;  (8)  bridge  of  Houston,  Central  Arkansas  and 
Northern  Railroad  Company  across  Little  Kiver,  La. ;  (9)  bridge  of  Wrights ville 
and  Tennille  (Tenn ville)  Railroad  Company  across  Oconee  River  near  Dublin,  Ga., 
429;  (10)  bridge  of  Houston,  Central  Arkansas  and  Northern  Railroad  Company 
across  Ouachita  River  near  Columbia,  La. ;  (11)  bridge  of  Kansas  City  Terminal 
Railway  Company  across  Missouri  River  near  Quindaro,  Kans.;  (12)  bridge  of 
city  of  St.  Paul,  Minn.,  across  Mississippi  River  at  St.  Paul,  Minn. ;  (13)  bridge 
of  Cable  City  Bridge  Constrnction  Company  across  Arkansas  River  at  Dardauelle, 
Ark. ;  (14)  bridge  of  Houston.  Central  Arkansas  and  Northern  Railroad  Company 
across  Red  River  at  Upper  Falls,  near  Alexandria,  La.  j  (15)  bridge  of  Macon, 
Dublin  and  Savannah  Railroad  Company  across  Oconee  River  at  Dublin,  Ga. ;  (16) 
bridges  of  Tacoma,  Olympia  and  Grays  Harbor  Railroad  Company  across  Chehalis 
River  between  Aberdeen  and  Cosmonolis,  Wash.,  and  across  Johns  River  near  its 
confluence  with  Grays  Harbor.  Wash.,  430;  (17)  bridges  of  Norfolk  and  Western 
Railroad  Company  across  Tug  Fork  of  Big  Sandy  River,  91  and95i  miles  above  Cat- 
lettsburg,  Ky. ;  (18)  bridge  of  Port  View  Bridge  Company  across  Youghio^heny 
River  at  McKeesport,  Pa.;  (19)  bridge. of  Inter-State  Bridge  and  Street  Railway 
Company  across  Missouri  River  between  Council  Blufi's,  Iowa,  and  Ea«t  Omaha, 
.  Nebr. ;  (20)  bridge  of  Northern  Pacific  and  Puget  Sound  Shore  Railroad  Company 
across  Duwamish  (D*Wamish)  River  near  Seattle,  Wash. ;  (21)  bridge  of  Spokane 
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and  Paloose  Railway  Company  across  Clearwater  Riyer,  about  11  miles  above 
Lowieton,  Idabo;  (22)  bridge  of  Alle^lieny  Bridge  Company  across  Allegheny 
River,  at  Sixth  street,  Pittsburg,  Pa. ;  (23)  bridge  of  Messrs.  Frederick  W.  Dick- 
inson et  al.  across  channel  separating  Little  Island  from  mainland  at  Osterville, 
in  town  of  Barnstable,  Mass. ;  (24)  bridge  of  city  of  Winona,  Minn.,  across  Miss- 
issippi River  at  Winona,  Minn.,  431;  (25)  bridge  of  Missouri  River  and  Land 
Improvement  and  Construction  Company  across  Missouri  River  near  mouth  of 
Kansas  River;  (26)  bridge  of  Coos  Bay,  Roseburg  and  Eastern  Railroad  aud  Navi- 
gation Company  across  Coal  Bank  Slough,  in  Coos  County,  Oregon ;  (27)  bridge 
of  St.  Clair,  Madison  and  St.  Louis  Belt  Railroad  Company  across  Mississippi  River 
at  Alton,  111. ;  (28)  temporary  and  permanent  bridges  of  Chicago  and  North- Western 
Railway  Company  across  North  Branch  of  Chicago  River  near  Kinzie  street, 
Chicago,  111.;  (29)  bridge  of  The  Upper  Bridge  Company  across  Monon^ahela 
River  near. Pittsburg,  Pa. ;  (30)  bridge  of  Chicago  and  North  Michigan  Railroad 
Company  across  Pine  Lake,  near  Charlevoix,  Mich. ;  (31)  bridge  of  commissioners 
of  public  parks  of  the  city  of  New  York  across  Harlem  River  at  155th  street  aud 
McComb  Dam  Road,  New  York  City,  432:  (32)  bridge  of  North  River  Bridge  Com- 
pany across  Hudson  River  at  New  York  (Jity,  433. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridge  across  Ashley  River,  S.  C. ;  (2)  bridge  across  Swlnomish  Slough,  Wash.,  433; 
(3)  bndge  across  Green  River  (below  Lock  No.  1),  at  Spottsville,  Ky. ;  ^4)  bridge 
across  Muskingum  River,  between  Marietta  and  Harmar,  Ohio ;  (5)  briage  across 
Muskingum  River,  between  Taylors ville  and  Duncan  Falls,  Ohio;  (6)  bridge  across 
canal  of  Muskingum  River  at  foot  of  Main  street,  Zanesville,  Ohio ;  (7)  bridge  across 
Bayou  Plaquemiue,  La.,  434;  (8)  bridge  across  channel  leading  to  Back  Cove.  Port- 
land Harbor,  Me. ;  (9)  bridge  across  Savannah  River  below  Augusta,  Ga. ;  (10)  oridge 
across  Tennessee  River  at  Florence,  Ala. ;  (11)  bridge  across  Little  Tennessee  River, 
near  Niles  Ferry,  Tenn. ;  (12)  bridge  across  Spuyten  Duyvil  Creek,  N.  Y. :  (13)  bridge 
across  Trout  Creek,  Fla.,  435 ;  (14)  bridge  across  Chicago  River  at  Canal  street,  Chi- 
cago, 111.;  (15)  bridge  across  Kentucky  River  at  Frankfort,  Ky.,  436. 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS 436 


MISCELLANEOUS. 

WASHINGTON  AQUEDUCT. 

In  thk  change  of  Likut.  Col.  George  H.  Elliot,  Corps  op  Engineers— 

Washington  Aqueduct,  436;  water  supply.  District  of  Columbia,  441;  increasing 
the  water  supplv  of  Washington,  D.  C,  442;  erection  of  fish  ways  at  Great  Falls, 
443. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA. 

In  TiiK  CHARGE  OK  CoL.  O.  H.  Ernst,  Major,  Corps  op  Engineers 444 

SURVEY  OF  THE  NORTHERN  AND  NORTHWESTERN  LAKES. 

Survey  at  Marquette  Harbor,  Mich.,  445. 

PRINTING   AND   DISTRIBUTION   OF    CHARTS    OF   THE   NORTHERN  AND 
NORTHWESTERN  LAKES 445 

CONSTRUCTION  AND  IMPROVEMENT  OF  ROADS  AND  BRIDGES  IN  YEL- 
LOWSTONE  NATIONAL  PARK. 

In  the  charge  of  Maj.  William  A.  Jones,  Corps  of  Engineers 447 

MILITARY  AND  OTHER  MAPS 449 
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RECONNAISSANCES  AND  EXPLORATIONS. 

Oi'TiCKlis  on  duty  at  headquarters  of  military  divisious  and  departments,  operations 
in  Diylsion  of  the  Missouri,  449;  operations  in  Department  of  the  Columbia,  De- 
partment of  the  Platte,  Division  of  the  Pacific,  450. 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR  MAPS 450 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 

Offickus  in  charge  of  divisions,  451. 

STATEMENT  SHOWING  RANK  AND  DUTIES  OF  OFFICERS  OF  THE  CORPS 
OF  ENGINEERS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30, 1891 ..  453 

LAWS  AFFECTING  THE  CORPS  OF  ENGINEERS.  FIFTY-FIRST  CONGRESS, 
SECOND  SESSION,  1890-^91 477 

FORTIFICATIONS,   ETC. 
APPENDIX  No.  1. 
REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 
Protection  of  site  of  Fort  Niagara,  N.  Y.,  517. 

APPENDIX  No.  2. 

REPORT  OF  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

iMrROVEMENTS. — Sca  wall  and  embankment  at  Davids  Island,  New  York  Harbor, 
521;  sea  walls  on  Governors  Island,  New  York  Harbor,  524. 

APPENDIX  No.  3. 
REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

iMrROVEMKXTS. — Bcacli  protection  at  Fort  Monroe,  Va.,  529:  water  supply  at  Fort 
Monroe,  Va.,  530;  sewerage  system  at  Fort  Monroe,  Va.,  531. 

APPENDIX  No.  4. 
REPORT  OF  CAPT.  W.  M.  BLACK,  CORPS  OF  ENGINEERS. 
RiiPAin  and  preservation  of  Fort  Marion,  St.  Augustine,  Fla.,  533. 

APPENDIX  No.  5. 

REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  N.  Y.,  537;  United  States  Engineer  School,  539;  Battalion  of 
Engineers,  540;  Engineer  Depot,  547;  experiments,  550;  statement  of  funds,  551; 
estimates,  553.  Appendixes:  B,  programme  of  study  and  instruction  for  winter 
season,  553;  C,  programme  of  study  and  instruction  for  summer  season,  556;  D, 
tests  of  explosives,  559;  E,  teste  of  building  materials,  565. 
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RIVERS   AND  HARBORS,   ETC. 
APPENDIX  A. 

REPOirr  OF  LIEUT.  COL.  JARED  A.  SMITH,   CORPS  OP  ENGINEERS. 

iMPJtovEMUNTS. — St.  Croix  River,  Me.,  570^  Lubeo  Channel,  Me.,  571:  Mooseabeo 
Bar,  Me..  572 pleasant  River,  Me.,  573;  Narraguagus  River,  Me.,  574:  breakwater 
from  Mount  Desert  to  Porcupine  Island,  Me.,  576;  Bagaduce  River,  Me.,  578; 
Penobscot  River,  Me.,  579;  Belfast  Harbor,  Me.,  586:  Camden  Harbor,  Me.,  587; 
Rockport  Harbor,  Me.,  588:  Rockland  Harbor,  Me.,58d;  Kennebec  River,  Me..  590; 
Harraseeket  River,  Me.,  594;  Portland  Harbor,  Me.,  595;  channel  in  Back  Cove, 
Portland,  Me.,  597;  breakwater  at  m^uth  of  Saco  River,  Me.,  598;  Saco  River,  Me., 
599;  Kennebunk  River,  Me.,  601;  York  Harbor,  Me.,  602;  Portsmouth  Harbor,  N. 
H.,  604;  Bellamy  River,  N.  H.,  605;  Cocheco  River,  N.  H.,  607;  harbor  of  refuge  at 
Little  Harbor,  N.  H.,  608:  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  609. 

EXAiMiNATioN8.-~H arbor  of  Blue  Hill,  Mo.,  611;  Pepperell  Cove,  Me.,  614;  Lubec 
Channel,  Me.,  616;  Sullivan  Falls,  Me.,  619. 

Harbok  Lines. — ^Establishment  of  harbor  lines  at  Lubec,  Me.,  621;  establishment 
of  harbor  lines  in  Kennebec  River  at  Bath,  Me.,  622. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  S.  M.  MiiliTSFIELD,  CORPS  OF  ENGINEERS. 

IMPROVEMICNTS.— Kewbnryport  Harbor,  Mass.,  626;  Merrimac  River,  Mass.,  628; 
Powow  River,  Mass.,  630;  Ipswich  River,  Mass.,  631;  harbor  of  refuse,  Sandy  Bay, 
Cape  Ann,  Mass.,  6S2;  Gloucester  Harbor,  Mass.,  635;  Mandhester  Harbor,  Mass., 
638;  Salam  Harbor,  Mass.,  639;  Lynn  Harbor,  Mass.,  641;  Winthrop  Harbor,  Mass., 
644;  Boston  Harbor,  Mass.,  645;  Weymouth  River,  Mass.,  655;  Hincham  Harbor, 
Mass.,  636;  Scituate  Harbor,  Mass.,  658;  Plymouth  Harbor,  Mass.,  660;  Wellfleet 
Harbor,  Mass.,  663;  Proviiicetown  Harbor,  Mass.,  665,  Chatham  Harbor,  Mass.,  667. 

Examinations  and  Survkys.— North  Riv«a:,  Salem,  Mass.,  668;  shoals  at  the  mouth 
of  North  River,  Mass.,  670;  Mystic  and  Maiden  rivers,  Mass.,  672;  Essex  River, 
Mass.,  676;  Town  River,  Mass.,  679;  Weymouth  Back  River,  Mass.,  682;  Kingst'on 
Harbor,  Mass.,  685. 

IIarbok  If ines.— Establishment  of  harbor  lines  in  Boston  Harbor,  Mass.,  688. 

APPENDIX  0. 
Ri:PORT  OP  MAJ.  W.  H.  LIVERMORE,  CORPS  OF  ENGINEERS. 

Improvkjibnts. — ^Ilarbor  of  refuge  at  Hvannis,  Mafs.,  694;  harbor  of  refuge  at 
Nantnekct,  Mass.  696:  Marthjw  vineyard,  inner  harl^or  at  Edgartown,  Mass.,  698; 
Vineyai'l  Haven  Harbor,  Mass.,  700;  Wareham  Ha»bor,  Mass.,  701;  New  Itedfonl 
Harbor,  Mass.,  70* ;  Westport  Harbor,  Mass.,  706;  Taunton  River,  Mass.,  707;  Paw- 
tucket  River.  R  I.,  709:  Providence  River  and.  T/arragansett  Bay,  R.  I.,  712; 
removal  of  Green  Jacket  Shoal,  Providence  River,  R  I.,  715;  Greenwich  Bay,  R.  I., 
716;  cot'e  and  wat«r  way  near  Coaster  Harbor  Island,  R.  I.,  718;  Newport  Harbor, 
R.  I..71'.>;  harboi  of  refuge  at  Point  Judith,  R.  I.,7J2;  harbor  of  refugcat  Block 
Island,  R.  I.,  723;  Pawcatuck  River,  R.  I.  and  Conn.,726;  harbor  of  refuge  at 
Stouiugton,  Conn.,  728;  removing  sunken  vessels  oi  craft  obstructing  or  endanger- 
ing navigation,  TM. 

ExAMiNATiOK8.^Nurragansett  Bay  Channel,  R.  I.,  between  Starve  Goat  Island  and 
the  mainland,  733  ^  Watch  Hill  Cove,  R.  L,735;  Newport  Harbor,  R.  I.,  south  of 
Qoat  Island^  736. 
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APPENDIX  D, 

REPORT  OF  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

IMPROVEMKXTS.—Mystic  River,  Conn.,  740;  Thames  River,  Conn.,  742;  New  London 
Harbor.  Conn»74t);  Connecticut  River,  Mass.  and  Conn.,  748;  harbor  of  rcfnf^e  at 
Dnck  Island  Harbor,  Conn.,  757;  Clinton  Harbor,  Conn.,  759;  New  Haven  Harbor, 
Conn.,  761;  breakwater  at  New  Haven,  (/onn.,  766;  Milford  Harbor,  Conn.,  770; 
Housatonic  River,  Conn.,  773;  Bridgeport  Harbor,  Conn.,  778 ;  Black  Rock  Harbor, 
Conn..  784:  NorwaikHjurbor,  Conn.,  786:  hiu'bor  at  Wilson  Point,  Conn.,  789;  Five 
Mile  River  Hiirbor,  Conn.,  792;  Stamford  Harbor,  Conn.,  795;  Port  Chester  Harbor, 
N.  Y.,  797:  Larchniont  Harbor,  N.  Y.,  800;  Echo  Harbor,  New  Rochelle.N.  Y.,802; 
NewRochelle  Harbor,  N.Y.,804;  East  C:he8ter  Creek,  N.Y.,  806;  Greonport  Har- 
bor, N.Y.,  811;  Port  Jefferson  Harbor,  N.  Y.,  814;  Hnntinsrton  Harbor,  N.  Y.,  817 j 
Glen  Cove  Harbor, N.  Y., 820 :  Flushing  Bay,  N.  Y.,  822;  Pat<hogae  River,  N.Y., 
825 ;  Browns  Creek,  Say  ville,  N.  Y.,  828. 

Examinations  and  Sukveys.— Stony  Creek  River  at  Stony  Creek.  Conn..  831;  Shaw 
Cove,  New  London  Harbor,  Conn.,  833;  Connecticut  River,  below  Hartford,  Conn., 
836;  Saugatuck  River,  Conn.,  840;  Mattituck  Bay,  N.  Y.,  843;  Stamford  Harbor, 
Coiin.,  848;  Cos  Cob  or  Miamns  River,  Conn.,  852 ;  Peconic  River,  N.Y^.,  855;  Sag 
Harbor,  xV.Y.,  859. 

APPEIiroiX  E. 

REPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINTIERS. 

IMPROVKMENTS.— Hudson  River,  N.  Y.,  864 ;  harbor  at  Saugertie8,N.  Y.,879;  harbor 
atRondout,N.Y.,882;  Wappingcr  Creek,  N.Y.,  885;  Harlem  River,  N.  Y.,  886;  re- 
nu»viug  obstnictiims  in  East  River  and  Hell  Gate,  N,  Y.,  899 ;  NewtownCreok,  N.  Y., 
906;  Buttermilk  Channel,  New  York  Harbor,  911;  Gowanus  Bay,  N.  Y".,  914;  New 
York  Harbor,  N.Y".,  922;  Raritan  Bay,  N.  J.,  931;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  937. 

Examinations  and  Surveys.— Buttermilk  and  Gowanus  Bay  Channels,  New  York 
Harbor,  937;  Bay  Ridge  Channel,  N.  Y.,  940;  Champlin  Creek,  N.  Y.,  942;  Hud- 
son River  and  MooAna  River  (Murderers  Creek)  at  Cornwall,  N.  Y.,  944;  Bronx 
River,  N.  Y.,  949;  Westchester  Creek,  N.  Y.,  951. 

Harbou  Lines. — Establishment  of  harbor  lines  in  New  York  Harbor  and  its  adja- 
cent waters,  958. 

PART  II. 

APPENDIX  F. 

REPORT  OF  CAPT.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

Improvements.— Sumpawanus  Inlet,  N.  Y.,  978;  Canarsie  Bav,  N.  Y.,  980;  Sheeps- 
head  Bay,  N.  Y',,  982;  Arthur  Kill,  N.  Y.  and  N..J..  983;  channel  between  Staten 
Island  and  New  Jersey,  986;  Passaic  River,  N..J.,  988;  Elizabeth  River,  N.  J.,993; 
Rahway  River,  N.  J.,  995;  Raritan  River,  N..T.,  996;  South  River,  N.  J.,  999:  Key- 
port  Harbor,  N.  J.,  1001;  Mattawan  Creek,  N.  J.,  1003;  Shoal  Harbor  and  Coinpton 
Creek,  N.  J.,  1004;  Shrewsbury  River,  N.  J.,  1007;  Manasquan  (Squan)  River,  N.  J., 
1010 ;  removing  sunken  A'cssels  or  craft  obstructing  or  endangering  navigation,  1013. 

Examinations  and  Survey.— Princess  Bay,  Statin  Island,  N.  Y.,  1013;  Hackensack 
River,  N.  J.,  1016. 

APPENDIX  Q. 

« 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Improvements.— Delaware  River,  Pa.  and  N.  J.,  1022;  harlior  between  Philadelphia 
Pa.,  and  Camden,  N.  J.,  1029;  Schuylkill  River,  Pa.,  1069;  ice-harbor  at  Marcus 
Hook,  Pa.,  1072;  ice-harbor  at  head  of  Delaware  Bay,  Del.,  1072;  construction  of 
iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1073;  harbor  at  Delaware  Break- 
water, Del.,  1075;  Rancoeas  River,  N.  J.,  1084 ;  Alloway  Creek,  N.  J.,  1086;  Maurice 
River,  N.  J.,  1088;  removal  of  wrecks  from  Delaware  Bay  and  River,  1090;  removing 
sunken  vcjsals  or  craft  obstructing  or  endangering  navigation,  1090. 
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£xAXl9ATrox8  AKD  SuRVBYfl.-rShark  River,  N.  J.,  1092 ;  soimd  between  Banieffat 
Bay  and  Great  Egfj  Harbor  Bay,  N.  J.,  1093;  Little  Ejrg  Harbor  Bay  aiid  Inlet,  in- 
clndini^  Great  Bay,  N.  J.,  1095;  thoroughfare  from  Cape  May  to  the  Great  Bay 
north  of  Atlantic  City,  N.  J.,  1097;  Cape  May  City,  N.  J.,  1099;  Pensauken  Creek, 
K.  J.,  1100;West  Branch  of  Susquehanna  River,  Pa.,  1102 ;  Toms  River,  N.  J.,  1114; 
Goshen  Creek,  N.  J.,  1116;  harbor  of  refuse  near  mouth  of  Delaware  Bay,  1120. 

Harbor  Likes. — Establishment  pf  harbor  lines  in  port  of  Philadelphia,  1121. 

APPENDIX  H. 

REPORT  OF  WM.   F.  SMITH,  UNITED   STATES  AGENT,   MAJOR  OF  ENGI- 
NEERS, U.  S.  ARMY,  RETIRED. 

Imtrovshents. — Wilmington  Harbor,  Del.,  1136;  ice-harbor  at  New  Castle,  Del., 
1160;  Appoquinnimink  River,  Del.,  1161;  Smyrna  River,  Del.,  1162;  St.  Jones 
River,  Del.,  1165;  Mispillion  Creek,  DeL,  1166;  Broadkiln  River,  Del.,  1167;  in-  . 
land  water  way  from  Chincoteagne  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes, 
Del.,  1168;  Susquehanna  River,  above  and  below  Havre  de  Grace,  Md.,  1181:  North 
Kast  River,  Md.,  1182;  Elk  River,  Md.,  1184;  Fairlee  Creek,  Md.,  1186;  Chester 
River,  Md.,  from  Crnmpton  to  Jones  L;indiug,  1188;  Choptank  River,  Md.,  1189; 
Cambridge  Harbor,  Md.,  1191;  Wicomico  River,  Md.,  1193;  Manokin  River,  Md., 
11H5;  Onancock  Harbor,  Va.,  1197;  harbor  at  Cape  Charles  City,  Va.,  and  ap- 
proaches by  Chenton  (Cherrystone)  Inlet,  1199;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  1201. 

Examinations  and  Sukveys. — Lmchester  River,  Md.,  1202;  Northwest  Fork  of 
Nanticoke  River,  Md.,  1204;  Tangier  Harbor,  Va.,  1207:  Broad  Creek  River,  Del., 
1209;  Turner  Creek,  Md.,  1211;  La  Trappe  River,  Md.,  1215;  Way  wick  River,  Md., 
1218;  Broad  Creek,  Md.,  1221. 

Harbor  LiNES.--E8tablishmen-t  of  harbor  lines  at  New  Castle,  Del.,  1225. 

APPEiroiX  L 
REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1227;  James  River, 
Va.,  1234. 

£xAMiNATiON. — Patapsco  River,  Md.,  from  the  Craighill  Channel  to  the  sugar  refin- 
ery wharves,  Curtis  Bay,  1243. 

APPEiroiX  J. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS.  CORPS  OF  ENGINEERS. 

Improvements.— Potomac  River  at  Washington,  D.  C,  1246:  Potomac  River  at  Mt. 
Vernon,  Va.,  1252;  Occoquan  Creek,  Va.,  1253;  Aquia  Creek,  Va.,  1255;  harbor  at 
Breton  Bay,  Md.,  1258;  Nomini  Creek,  Va.,  1259;  Patuxent  River,  Md.,  1262;  Rap- 
pahannock River,  Va.,  1264;  Urbana  Creek,  Va.,  1268;  YorkRiver,  Va.,  1270;  Mat- 
taponi  River,  Va.,  1273;  Pamunkey  River,  Va.,  1275. 

KXA.M1XATIONS.— St.  Lcouard  Creek,  Md.,  1277;  St.  Jerome  Bay,  Md.,  1278;  Pia- 
cataway  Creek,  Md.,  1279;  Newport  Creek,  head  of  Wicomico  River,  Md.,  1281; 
Smith  Creek,  Md.,  1282;  Nandua  Creek,  Va.,  1283;  Potomac  Creek,  Va.,  1285; 
Upper  Machodoc  Creek,  Va.,  1286;  Great  Wicomico  River,  Va.,  1288;  Crane  Creek, 
Va.,  1289;  Piscataway  Creek,  Va.,  1289. 

APPEOT)IX  K. 

REPORT  OF  CAPT.  G.  J.  FIEBEGER,  CORPS  OF  ENGINEERS. 

Improvemknts. — Harbor  of  Norfolk  and  its  approaches,  Va.,  1291;  approach  to  Nor- 
folk Harbor  and  the  United  States  navy-yard  at  Norfolk,  Va.,  1296;  Hampton 
Creek  and  Bar,  Va.,  1297;  Nansemond  River,  Va.,  1298;  Chickahominy  River,  Va., 
1299:  Appomattox  River,  Va.,  1300;  inland  water  route  from  Norfolk  Harbor,  Va., 
to  Alb«»marle  Somul,  N.  C,  through  Currituck  Sound,  1302;  North  Landing  River, 
Va.  and  N.  C,  1304;  Currituck  Sound,  Coanjok  Bay,  and  North  River  Bar,  N.  C, 
1305. 
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t 
ExAMiXATioxs. — Ghickahoniiny  River,  from  HoDy  Landing  to  Long  Bridge,  Vs., 
1305 J  western  braneli  of  KlizabetU  River,  Va.,  1307;  water  way  to  connect  Lynn 
Haven  Bay  with  eafitern  branch  of  Elizabeth  River.  Va.,  1310;  Nottqway  River, 
lYom  mouth  of  river  to  Courtland,  Va.,  1315;  North-west  Kivor,  N.  C,  np  to  Moy- 
ock,  1331;  West  Neck  River,  to  and  beyond  Dozier  Bridge,  Va.,  1324. 

APPENDIX  L. 
REPORT  OF  CAPT.  W.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements.— Staunton  River,  Va.,  1328;  Roanoke  River,  Va.  and  N.  C,  1330; 
Pasqnotauk  River,  N.  C,  1335;  Mackey  Creek,  N.  C,  1339:  Ocracoke  Inlet,  N.  C, 
1341;  Fishing  Creek,  N.  C,  1345;  Pamlico  and  Tar  rivers,  N.  C,  1347;  Contentnia 
Creek,  N.  C,  1351;  Trent  River,  N.  C,  1355;  Nouse  River,  N.  C,  1858;  inland 
water  way  between  New  Berne  and  Beaufort,  N.  Q.,  1363;  harbor  at  Beaufort,  N. 
C,  1367;  inland  water  way  between  Beaufort  Harbor  and  New  River,  N.  C,  1372; 
water  way  between  New  River  and  Swansboro,  N.  C,  1376;  New  River,  N.  C,  1379; 
North  East  (Cape  Fear)  River,  N.  C,  1383;  Black  River,  N.  C,  1387;  Cape  Fear 
River,  N.  C,  above  Wilmington,  1390;  Cape  Fear  River,  N.  C,  at  and  below  Wil- 
mington, 1394;  Lookwoods  Tolly  River,  N.  C,  1402;  Yadkin  River,  N.  C,  1404; 
harbor  at  Georgetown,  6.  C,  1408;  Winyaw  Bay,  S.  C,  1411;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  1417. 

Examinations.— Waterway  from  Pungo  River  to  Sladesville,  N.  C,  1418;  wat^r 
way  between  Pamlico  River  and  Bay  River,  N.  C,  1421;  Drum  Inlet,  N.  C,  1425; 
harbor  of  Washington,  Pamlico  River,  N.  C,.  1429:  White  Oak  River,  from  Rob- 
erts Landing  to  Collins  Crossing,  N.  C,  1434;  Black  River,  from  Kingstree  to  its 
mouth,  S.  C,  1435. 

APPENDIX  M. 

REPORT  OF  CAFr.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Impkovements.— Waccamaw  River,  N.  C.  and  S,  C,  1442;  Lumber  River,  N.C.  and 
8.  C.  1445;  Little  Pedee  River,  S.  C,  1448;  Great  Pedee  River,  S.  C,  1450;  Clark 
River,  S.  C,  1453;  Mingo  Creek,  S.  C,  1455;  Santee  River,  S.  C,  1458;  Wateree 
River,  S.  C,  1462;  Congaree  River,  S.  C,  1464;  harbor  at  Charleston,  S.  C,  1467; 
Ashley  River,  S.  C,  1476;  Wappoo  Cut,  S.  C,  1477:  Edisto  River,  S.  C,  1480;  Sal- 
kahatchfe  River,  S,  C,  1482;  Beaufort  River,  S.  C.,  1485;  removing  sunken  ves- 
sels or  craft  obstructing  or  endangering  navigation,  1487. 

Examination.- Wateree  River,  S.  C,  1487. 

PART  III. 

APPENDIX  N. 

REPORT  OF  CAFrAIN  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

IMPRO VKMENi-8.— Savannah  River  and  Harbor,  Ga.,  1491;  Savannah  River,  Ga.,  1519; 
Darien  Harbor,  Ga.,  1528;  Altamaha  River,  Ga.,  1531;  Oconee  River,  Ga.,  li>36; 
(Jemulgee  River,  Ga.,  1543;  Brunswick  Harbor,  Ga.,  1550;  Jekyl  Creek,  Ga.,  1556; 
Cumberland  Sound,  Ga.,  and  Fla.,  1559 ;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  1602. 

Examination.— Yellow  River,  Ga.,  1606. 

APPENDIX  O. 

REPORT  OF  CAPT.  W.  M.  BLACK,  CORPS  OF  ENGINEERS. 

Improvements.- St.  Johns  River,  Fla.,  1612;  Ocklawaha  River,  Fla.,  1620;  Volusia 
Bar,  Fla.,  1627;  St.  Augustine  Harbor,  Fla.,  1630;  northwest  entrance,  Kev  West 
Harbor,  Fla.,  1640;  Caloosahatchee  River,  Fla.,  1643;  channel  of  Charlotte  Harbor 
and  Pease  Creek,  Fla.,  1646;  Sarasota  Bay,  Fla.,  1651;  Manatee  River,  Fla.,  1653; 
Tampa  Bay,  Fla.,  1655;  Withlacoochee  River.  Fla.,  1659:  harbor  at  Cedar  Koys, 
Fla.,  1661;  Suwanee  River,  Fla.,  1663. 
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EXAMiNATioxs. — St.  Jolins  River,  Fl».,  from  Jacksoiivillo  to  Sanfotd,  and  the  upper 
part  uf  8t.  .Tohns  River,  from  Lake  Monroe  southward,  1666;  deep-8ea  channel  at 
hi.  Augustiue,  Flu.,  1671;  Indian  River,  Fla.,  between  TitusviJle  and  Jupiter  Inlet, 
1673;  channel  nortJi  and  west  of  Cedar  Keys,  Ha.,  1676;  Fease  River,  Fla.,  1678; 
Charlotte  Harbor,  Fla.,  1681. 

Harbor  LiNES.—Establishment  of  harbor  lines  in  St.  Augustine  Harbor,  Fla.,  1685. 

APPENDIX  P. 

REPORT  OF  CAPT.  PHILIP  M.  PRICE,  CORPS  OP  ENGINEERS. 

Improvkmkn*i*s. — Apalachicola  Bay^  Fla.,  1694;  Analachicola  River,  Fla.,  including 
Lee  Slough,  1696;  Flint  River,  Ga.,  1698;  Chattahoochee  River,  Ga.  and  Ala.,  1702; 
La  Grange  Bayou  and  Holmes  River,  Fla.,  1704;  Choctawhatchee «River,  Fla.  and 
Ala.,  1707;  harbor  at  Ponsacola,  Fla.,  1710;  Escambia  and  Conecuh  rivers,  Fla. 
and  Ala.,  1735;  Alabama  River,  Ala.,  1738;  Tallapoosa  River,  Ala.,  1741;  Coosa 
River,  Ga.  and  Ala.,  1743;  operating  and  care  of  canals  and  other  works  of  navi- 
gation on  Coosa  River,  Ga.  and  Ala.,  1753;  Cahaba  River,  Ala.,  1754. 

Examinations. — Chattahoochee  River,  Ga.  and  Ala.,  between  West  Point  and 
Franklin,  1756;  Alabama  River,  Ala.,  1761. 

APPEIiroiX  Q. 

REPORT  OP  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

IMPHOVEMENTS.— Mobile  Harbor,  Ala.,  1771;  Warrior  and  Tombigbee  rivers,  Ala. 
and  Miss.,  1776:  Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek, 
1784 ;  Noxubee  Kiv^r,  Miss.,  1787 ;  Pascagoula  River,  Miss.,  1788 ;  Chickasahay  River. 
Miss.,  1791;  Bluff  Creek,  Miss.,  1792;  Leaf  River,  Miss.,  1792;  harbor  at  Biloxi 
Bay,  Miss.,  1793;  Pearl  River,  Miss.,  below  Jackson,  1795;  Pearl  River,  Miss.,  be- 
tween Jjickson  and  Carthage,  1797;  Pearl  River,  Miss.,  between  Edinburg  and 
Carthage,  1799 ;  Bogue  Chitto,  La.,  1800. 

EXAMLXATiON.— Sncarnochee  River,  Ala.,  1800. 

APPENDIX  E. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
LVSFKCTION  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1805. 

APPENDIX  S. 

RKPORT  OF  MAJ.  J/MES  B.  QUINN,  CORPS  OF  ENGINEERS. 

IMPROVEMBSTS.— Chefuncte  River  and  Bogue  Falia,  La.,  1818;  Tickfaw  River  and 
its  tributaries,  La.,  1819;  Amite  River  and  Bayou  Manchac,  La.,  1820;  Bayou  La 
Fourche,  La.,  1821;  Bayou  Terrebonne,  La..  1823;  BayouPla4iuemine,  La.,  182^1;  • 
Bavou  Conrtablean,  La.,  1826;  Bayou  Teche,  La^  1828:  mouth  and  piisses  of 
Calcasieu  River,  La.,  1829;  harbor  at  Sabine  Pass,  Tex.,  1831;  Sabine  River,  Tex., 
1835;  Nexjhes  River,  Tex.,  1836;  removing  sunken  vessels  or  craft  obstmcting  (»r 
endangering  navigation,  1837. 

Examinations  and  Survey.— Bayou  Carlin,  La.,  1838;  shoals  on  Lake  Pontciiar- 
train,  La.,  near  the  Rigolets,  1839;  Bayou  Chevreuiland  Bayou  Tigre,  La.,  1841; 
Bayou- Terre  Bonne,  La.,  from  Houma  to  Thibodeaux,  1843;  Bayou  Black  to  con- 
nect withTerre  Bonne,  La.,  1846;  Berwick  Bay,  La.,  1847;  Bayou  Cocodric,  La., 
1849;  Bayou  Black,  La.,  for  connection  between  Calcasieu  Lake  and  Sabine  Lake, 
1850;  Bayou  Teche,  La.,  from  Saint  Martinsville  to  Port  Barre,  1852;  Bayou  Dcs 
Glaises,  La.,  18d4;  Bayou  Vermillion,  La.,  1855;  Mermen  ton  River  and  tributaries, 
La.,  1858. 

APPENDIX  T. 

REPORT  OF  LIEUT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 

Improvements. — Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caving, 
1867 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation  of 
New  Orleans  Harbor,  La.,  1869. 
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APPENDIX  U. 

REPORT  OF  MAJ.  CHAS.  J.  ALLEN,  CORPS  OF.  ENGINEERS. 

Improvkments. — Entrance  to  Gftlveston  Harbor,  Tex.,  1871;  ship  channel  in  Gal- 
veflton  Bay,  Tex.,  1906;  Trinity  River,  Tex.,  1918;  Cedar  Bayou,  Tex.,  1922;  Buf- 
falo Bayou,  Tex.,  1924;  harbor  at  Brazos  Santiago,  Tex.,  1930. 

EXAMINATION.S.— Mouth  of  Doublc  Bayou,  Chambers  County,  Tex.,  1933;  Trinity 
River,  Tex.,  from  its  mouth  to  Dallas,  1936;  Colorado  River,  Tex.,  1939;  Aransas 
Bay,  Tex.,  t.o  remove  Half-Moon  Reef;  and  St.  Charles  Bay,  Tex.,  1942. 

PAET   IV. 
APPENDIX  V. 

REPORT  OF  CAFr.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

IMPROVEMKXTS.—Red  River,  La.  and  Ark.,  1946;  Red  River  above  Fulton,  Ark., 
1961;  Ouarhita  and  Black  rivers,  Ark.  and  La.,  1964;  Ouachita  River  above  Cam- 
den, Ark.,  1975;  Bayou  D'Arbonne,  La.,  1980:  Bayou  Bai*tliolomevr,  La.  and  Ark., 
1982;  Bayou  BoBuf  (Bceuf  River),  La.,  1985;  Tensas  River  and  Bayou  Ma^ou,  i#a., 
1989;  Bayous  ^^»nde way  and  Vidal,  La.,  1992;  Bij^  Black  River,  Miss.,  1993;  Yazoo 
River,  Miss.,  1996;  Tchula  Lake,  Miss.,  2001;  TalbUiatchee  River,  Miss.,  2003; 
Steele  Bayou  and  Wasbinp^ton  Bayou,  Miss.,  2005;  his  Sunflower  River,  Miss., 
2007;  BigHatchee  River,  Tenn.,  2010;  Forked  Deer  River,  Tenn.,  2012;  water 
gauges  on  Mississippi  River  and  its  principal  tributaries,  2014;  survey  of  Cypress 
Bayou  and  the  lakes  between  Jeiferson,  Tex.,  and  Shreveport,  La.,  2021. 

EXAMiXATioxs. — Cane  River,  La.,  2022;  Bayou  Castor,  La.,  2028. 

APPEOT)IX  W. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

iMPnovEMENTS. — Removing?  obstructions  in  Arkansas  River,  Ark.,  Ind.  Ter.,  and 
Kans.,  20.33;  Arkansas  River,  Ark.,  Ind.  Ter.,  and  Kans.,  2037;  Fourche  Le  Fevre 
Riv«r,  Ark.,  2044;  Petit  Jean  River,  Ark.,  2046;  White  River,  Ark.,  2048;  Cache 
River,  Ark.,  2051;  Little  Red  River,  Ark.,  2053;  Black  River,  Ark.  and  Mo.,  2055; 
Bla<!k  River,  Mo.,  2058;  St.  Francis  River,  Ark.,  2059;  St.  Francis  River,  Mo., 
2062;  Little  River,  Mo.  and  Ark.,  2064. 

Examinations. — Cnrrent  River,  from  Van  Bnren,  Mo.,  to  its  mouth,  2065. 

APPEIiroiX  X. 

REPORT  OF  CAPT.  S.  W.  ROESSLER,  CORPS  OF  ENGINEERS. 

'  Examination. — ^Mississippi  River  from  high-wat-er  mark.  Lake  County,  Tenn.,  to 
high- water  mark,  Fulton  County,  Ky.,  north  and  west  of  Reelfoot  Lake,  2073. 

APPENDIX  Y. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Imj»rovkmrnts. — Removing  snags  and  wrecks  from  Mississippi  River,  2079;  Missls- 
Hippi  River,  between  the  Ohio  and  Illinois  rivers,  2087;  harbor  at  Saint  Louis,  Mo., 
2109;  Gascouiide  River,  Mo,,  2112;  Osage  River,  Mo.,  2114;  Kaskaskia  River,  HI.,, 
2118. 

APPENDIX  Z. 

REPORT  OF  MAJ.  E.  H.  JIUFFNER,  CORPS  OF  ENGINEERS. 

ImT'UO  VF.MKNT. — Mississippi  River,  between  Des  Moines  Rapids  and  mouth  of  Illinois 

River,  2119. 
Examination.— Mississippi  River  at  Warsaw,  111.,  2134. 


Digitized  by  VjOOQIC 


CONTENTS-  XVII 

APPENDIX  A  A. 
REPORT  OP  MAJ.  A.  MACKENZIE,  CORPS  OF  ENGINEERS. 

Improvements. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
2137;  Mississippi  River^  between  Minneapolis  and  Des  Moines  Rapids,  2147;  Des 
Moines  Rapids,  Mississippi  River,  2172;  operating  and  care  of  Des  Moines  Rapids 
Canal  and  dry  dock,  2174. 

ExAJfiNATiOKS  AKD  SuRVET.— Sloagh  at  Hamilton,  111.,  2185;  Mississippi  Riyer  at 
and  above  Clinton,  Iowa,  2187. 

APPE]!n>IX  B  B. 
REPORT  OP  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

c 

Improvements. — Mississippi  River  above  Falls  of  St.  Autbony,  Minn.,  21d2;  reser- 
voirs at  headwaters  of  Afississippi  River,  2196 ;  Chippewa  River,  including  Yellow 
Banks,  Wis.,  2201 ;  St.  Croix  River,  Wis.  and  Minn.,  2203 ;  Minnesota  River,  Minn., 
2207;  Red  River  of  the  North.  Minn!  and  N.  Dak.,  2210;  surveys  for  reservoirs  at 
the  sources  of  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers  2214;  gaug- 
ing Miseissippi  River  at  or  near  St.  Paul,  Minn.,  2214. 

ExAMiKATiOKS. — Harbor  at  Hudson,  Wis.,  2218 ;  Red  River  of  the  North  at  Goose 
Rapids,  N.  Dak.  and  Minn.,  2220;  Creel  Bay,  Totten  Bay,  and  Minnewauken 
Shoals,  in  Devil  La^e,  N.  Dak.,  2223. 

APPENDIX  C  0. 
REPORT  OP  LIEUT.  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERS. 

Ex  AMIKATION. — ^Missouri  River,  from  the  old  mouth  of  Platte  River,  Little  Point, 
to  a  point  opposite  Leavenworth ;  and  at  Weston,  Mo.,  2229. 

APPENDIX  D  D. 
REPORT  OF  CAPT.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEERS. 

Improvements. — Missouri  River  between  the  Great  Falls,  Mont.,  and  Sioux  City, 

Iowa,  2232;  Yellowstone  River,  Mont,  and  N.  Dak.,  2236. 
Examinations  anj>  Survey. — Tongue  River,  Mont.,  2237;  Yellowstone  River.  Moot., 

2239;  Missouri  River  between  Sioux  City,  Iowa,  and  Fort  Benton,  Mont.,  2242. 

APPENDIX  E  E. 
REPORT  OF  LIEUT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

IMFROVEMENTS. — Tennessee  River,  above  Chattanooga,  Tenn.,  and  below  Bee  Tree 
Shoals,  Ala.,  2252;  Hiawassee  River,  Tenn.,  2259;  Fi-ench  Broad  River,  Tenn., 
2261:  Clinch  River,  Tenn.,  2264;  Cumberland  River,  Tenn.  and  Ky.,  2267;  Caney 
Fork  River,  Tenn.,  2284;  South  Fork  of  Cumberland  River,  Ky.,  228H. 

EXAMIKATIOMS  AND  SuRVRY. — Little  Pigeon  River,  Tenn.,  from  mouth  to  Sevier- 
ville,  2287;  harbor  of  Siiiithland,  Ky.,  2289;  Obion  River,  Tenn.,  2292. 

APPE]n)IX  F  F. 
REPORT  OF  LIEUT.  GEO.  W.  GOETHALS,  CORPS  OF  ENGINEERS, 

Improvkments.— Tennessee  River  between  Chattanoosa,  Tenn.,  and  foot  of  Bee 
IVee  Shoals,  Ala.,  2303;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee 
River,  2322. 

Examination.— Mouth  of  Gunter  Creek  at  Guntersville,  Ala.,  2325. 

ENG  91 ^n 
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APPENDIX  G  G. 

REPORT  OF  LIEUT.  COL.  WM.  E.  MERRILL,  CORPS  OF  ENGINEERS. 

Impkovkmr NTS.— Ohio  River,  2328;  opcratinjc:  snag  boats  on  Ohio  Riveri  2349;  oper* 
ating  aud  care  of  Davis  Island  Dam,  Ohio  River,*  2350;  moyable  dam  in  Ohio  Rjvcr 
near  mouth  of  Beaver  River,  Pa.,  2354;  Monongahela  River,  W.  Va,  and  Pa., 
2355 ;  operating  and  care  of  locks  and  dams  Nos.  8  and  9,  Monongahela  River, 
2357;  purchase  of  Lock  and  Dam  No.  7,  Monongahela  River,  2359;  purchase  of 
Lock  and  Dam  No.  6,  Monongahela  River,  2300;  Cheat  River,  W.  Va.,  2361;  Alle- 
gheny River,  Pa.,  2363;  dam  at  llerr  Island,  Allegheny  River,  2366:  ice-harbor  at 
mouth  of  Muskingum  River,  Ohio,  2367;  Muskingum  River,  Ohio,  2369;  operating 
and  care  of  locks  and  dams  on  Muskingum  River«  Ohio,  2369. 

EXAMiXATio.vs. — Harbor  of  Owensboro,  Ky,,  on  the  Ohio  River,  2380 ;  Tionesta  Crock, 
Pa.,  2381:  Ohio  River,  between  mouth  of  Green  River,  Ky.,  and  Evansvlllc,  Ind., 
2382. 

APPE]S"DIX  H  H. 

REPORT  OP  MAJ.   G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvkmkxts.— Falls  of  the  Ohio  River,  at  Louisville,  Ky.,  2887 :  Indiana  Chute, 
TskilH  of  the  Ohio  River^  2393;  operating  and  care  of  Louisville  and  Portland 
Canal,  Ky.,  2894;  Wabash  River,  Ind.  and  lU.,  2402;  White  liiver,  Ind.,  2409. 

Examination'. — Wabjwh  River,  Ind.,  fi'om  Terre  Haute  to  La  Fayette,  2411. 

APPENDIX  IL 
REPORT  OP  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

IMPBOVBMKNTS.— Great  Kanawha  River,  W.  Va..  2413;  operating  and  car©  of  locka 
and  dams  on  Great  Kanawha  River,  W.  Va.,  2425;  Elk  River,  VV.  Va.,  2427;  Gauley 
River,  W.  Va.,  2428;  New  River,  Va.  and  W.  Va.,  21.30. 

Examination.— Elk  River,\V.  Va.,  2433. 

APPENDIX  J  J. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Ibcprotemknts.— Trade  water  River,  Ky.,  2438;  operating  and  ket^ping  in  repair 
<  locks  and  dams  on  Green  and  Barren  rivers,  K^.,  2439;  Rough  River,  Ky.,  2446; 
Kentucky  River,  Ky.,  2449;  operating  and  keepuig  in  repair  looks  and  dams  on 
Kentucky  River,  Ky.,  ^155;  Licking  River,  Ky.,  from  Farmers  to  West  Liberty, 
2462;  Big  Sandy  River,  W.  Va.  and  Ky.,  2463;  Levisa  Fork  of  Big  Sandy  River, 
Ky.,'2466 ;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  2467 ;  Guyandotte  River, 
W.'Va.,  2469;  Little  Kanawha  River,  W.  Va.,  2471;  Buckliannop  River,  W.  Va., 
2474. 

Examinations. — Big  Barren  River,  Ky.,  above  Bowling  Green,  2474 ;  Russel  Fork  of 
the  Big  Sandy  River,  Ky.,  2476;  Green  River,  Ky,,  above  mouth  of  Big  Barren 
River,  2478. 

APPENDIX  K  K. 

REPORT  OP  CAPT.  W.  L.  FISK,  CORPS  OP  ENGINEERS. 

Improvements. — Harbor  at  Grand  Marais,  Minn.,  2484;  harbor  at  Agate  Bay,  Minn., 
2486;  harbor  at  Duluth,  Minn.,  2488;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2495;  Minnesota  Point  at  Superior,  Wis.,  2499;  harbor  at  Ashland,  Wis., 
2500;  harbor  at  Ontonagon,  Mich.,  2502;  Eagle  Harbor,  Mich,,  2505;  harbor  at 
Marquette,  Mich.,  2505;  harbor  of  refuge  nt  Grand  Marais,  Mich.,  2509. 

Examination.— Allouex  Bay  and  Nemadji  River,  Wis.,  2512. 

Harbor  Lines. — Establishment  of  harbor  lines  at  Duluth,  Minn.,  bay  of  St.  Louis, 
Superior  Bay,  and  the  adjacent  waters,  Minn,  and  Wis.,  2515;  establishment  of 
harbor  lines  in  Portage  Lake,  Mich.,  2519;  resurvey  and  relocation  of  harbor  line 
in  Portage  Lake,  Mien.,  2522. 
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APPENDIX  L  L. 

REPORT  OF  MAJ.  OHAlS.  K.  L.  B.  DAVIS,  CORrS  OF  ENGINEERS. 

Improvements.— Manistique  Harbor,  Mich.,  2523;  Cedar  River  Harbor,  Micb.,  2525; 
Menomouee  Harbor,  Mich,  and  Wis.,  2527;  Menomoiioe  River,  Mich,  and  Wio., 
2528:  Oconto  Harbor,  Wis.,  2531;  Pensauke©  Harbor,  Wis.,  2533;  Green  Bay  Har- 
bor, wis,,  2533;  harbor  of  refuffo  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  2536; 
Ahnapee  Harbor,  Wis.,  2538;  Kewannee  Harbor,  Wis.,  2540;  Two  Rivers  Harbor, 
Wis.,  2548;  Manitowoc  Harbor,  Wis..  2545:  Sheboygan  Harbor,  Wis.,  2549;  Port 
Wasnington  Harbor,  Wis.,  2551 ;  harbor  of  refuge  at  Milwaukee  Bay.  Wis.,  2553; 
Milwaukee  Harbo^  Wis.,  2560;  Racine  Harbor,  Wis.,  2562;  Kenosha  Harbor,  Wis., 
2565;  Waukegan  Harbor,  111.,  2568;  Fox  and  Wisconsin  rivers,  •Wis.,  2572;  oper- 
ating and  care  of  locks  and  dams  on  Fox  River,  Wis.,  2580. 

APPENDIX  M  M. 
REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements. — Chicago  Harbor,  111.,  2596;  Calumet  Harbor,  111.,  2602;  Calumet 
River,  HI.  and  Ind.,  26w ;  Illinois  River,  Ul.,  2611 ;  operating  and  care  of  La  Grange 
Lock  on  Hliuoifl  River,  HI.,  2630;  Illinois  and  Mississipni  Canal,  2633. 

Examination  and  Survey.— Illinois  River,  HI.,  from  La  Salle  to  the  Mississippi 
River,  2658. 

Harbor  Lines.-— Establishment  of  harbor  lines  in  Chicago  Harbor,  111.,  2061. 


PART  V. 
APPENDIX  NK 

REPORT  OF  MAJ.  WILLIAM  LUDLOW,  CORPS  OF  ENGINEERS. 
Improvements. — General  remarks,  2667 ;  Petoskey  Harbor,  Mich.,  2670;  Charlevoix 
Harbor  and  entrance  to  Pine  Lake,  Mich.,  2672;  Frankfort  Harbor,  Mich.,  2674; 
harbor  of  refuge-  at  Portage  Lake.  Mich.,  2676;  Manistee  Harbor,  Mich.,  2678; 
Ludington  Haroor,  Mich.,  2682;  Fentwater  Harbor,  Mich.,  2684;  White  River 
Harbor,  Mich.,  2687;  Muskegon  Harbor,  Mich.,  2689;  Grand  Haven  Harbor,  Mich., 
2602:  Holland  [Black  Lake]  Harbor,  Mich..  2696;  Saugatuck  Harbor,  Mich.,  2699; 
SoutJi  Haven  Harbor,  Mich.,  2700 ;  St.  Joseph  Harbor,  Mich.,  2702 ;  St.  Joseph  River, 
Mich.,  »706;  Michigan  City  Harbor,  Ind.,  2706. 

APPENDIX  O  O. 

REPORT  OF  COL.  0.  M.  POE,  CORPS  OF  ENGINEERS. 

Improvements.— St.  Marys  River,  Mich.,  2712 :  operating  and  care  of  St.  Marys  Falls 
Canal,  Hieh.,  3724 ;  dry  dock  at  St.  Marys  Falls  Canal,  Mich.,  2758 ;  Hay  Lake  Chan- 
nel, St.  Marys  River,  Mich.,  2758;  harbor  at  Cheboygan,  Mich.,  2764;  harbor  at 
Thunder  Bay,  Mich.,  2765;  Thunder  Bay  River,  Mich.,  2768;  harbor  at  Au  Sable, 
Mioh.,  8771;  Sagixiav  River,  Mich.,  2772;  harbor  of  refiige  at  Sand  Beach,  Lake 
Huron,  Mich.,  2776;  Black  River  at  Port  Huron.  Mich.,  2780;  mouth  of  Black 
RiverfMioh.,  2782;  St.  Clair  Flats  Canal,  Mich.,  2784;  operating  and  care  of  St. 
Clair  Flat*  Canal,  Mich.,  2787:  Clinton  River,  Mich.,  2788;  Grosse  Pointe  Channel, 
Mich.,  2790;  Rouge  River,  Mich.,  2791;  Detroit  River,  Mich^  2793;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  ^01. 

£XAMlNATiox8.---Sebewaing  River,  Mich.,  2804 ;  the  American  channel  of  the  Detroit 
River,  Mich.,  2806;  ship  channel  20  feet  in  depth  in  the  shallows  of  the  connecting 
waters  of  the  lakes  between  Chicago,  Duluth,  and  Buffalo,  2810;  Corsica  Shoa^ 
Mich.,  at  lower  end  of  Lake  Huron,  2820;  Rouge  River,  Mich.,  2822. 

APPENDIX  P  P. 

REPORT  OP  MAJ.  L.  COOPER  OVERMAN,  CORPS  OF  ENGINEERS. 

iMpaOTBXXirrB.— Monroe  Harbor,  Mich.,  2825 ;  Toledo  Harbor,  Ohio,  2828 :  Port  Clin- 
ton Harbor,  Ohio,  2835;  Sandusky  City  Harbor,  Ohio,  2837;  Sandusky  River,  Ohio, 
2840;  Huron  Harbor,  Ohio,  2843;  Vermillion  Harbor,  Ohio,  2847;  Black  River 
Harbor,  Ohio;  2849;  Cleveland  Harbor,  Ohio,  2853;  Fairport  Harbor,  Ohio,  2860; 
Ashtabula  Harbor,  Ohio^  2863. 
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APPENDIX  Q  Q, 

REPORT  OF  MAJ.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvements. — ^Erie  Harbor,  Pa.,  2869;  preservation  and  protection  of  Presgue 
Isle  Peninsula,  Erie  Harbor,  Pa.,  2877;  Dunkirk  Harbor,  N.  Y.^,  2878;  Buffalo  Har- 
bor, N.Y.,  2882;  Tonawanda  Harbor  and  Niagara  River,  N.Y.,  2888;  Wilson  Har- 
bor, N.  Y.,  2891;  Olcott  Harbor,  N.  Y.,'  2893;  Oak  Orchard  Harbor,  N.  Y.,  2896. 

APPENDIX  E  E. 

REPORT 'OF  CAPT.  DAN  C.  KING^UN,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Charlotte,  N.  Y.,  2899 ;  harbor  at  Pultney ville,  N.  Y., 
2903;  harbor  at  Great  Sodus  Bay,  N.  Y.,  2906;  harbor  at  Little  Sodus  Bay.  N.  Y., 
2909;  harbor  at  Oswego,  N.  Y.,  2912;  harbor  at  Sacketts  Harbor,  N.  Y.,  2918. 

APPENDIX  S  S. 

REPORT  OF  MAJ.  M.  B.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements. — Shoal  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence 
River,  N.Y.,  2922  rOgdensburg  Harbor,  N.Y.,  2923;  Grass  River,  N.Y.,  2926;  break- 
water at  Rouse  Point,  Lake  Champlaim  N.  Y.,  2927;  Great  Chazy  River,  N.  Y., 
2929;  breakwater  at  Gordon  Landing,  Lake  Champlain,  Vt.,  29^;  Plattsbnrg 
Harbor,  N.  Y.,  2931;  BurUngton  Harbor;  Vt.,  2932;  Otter  Creek,  Vt.,  2935;  Ticon- 
deroga  River,  N.  Y.,  2936;  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  2937, 

Examinations. — ^Inner  Bay,  near  mouth  of  Saranae  River,  at  Plattsbnrg,  N.  Y., 
2938;  Boquet  River,  N.  Y.,  from  mouth  on  Lake  Champlain  to  Willsboro,  2^0. 

APPENDED  T  T. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

Improvements. — Oakland  Harbor,  Cal.,  2943;  survey  of  San  Francisco  Harbor,  San 
Pablo  and  Suisun  bays,  strait  of  Karquines,  and  mouths  of  San  Joaquin  and  Sao- 
ramento  rivers,  Cal..  2947. 

Harbor  Lines.— Modification  of  harbor  lines  on  Port  Costa  front,  south  shore  of 
Karquines  Strait,  San  Francisco  Harbor,  Cal.,  2948. 

APPENDIX  U  U. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements.— Napa  River,  Cal.,  2952;  Redwood  Harbor.  Cal.,  2953;  Redwood 
Creek,  Cal^  2953:  San  Luis  Obispo  Harbor,  Cal.,  2955;  Wilmington  Harbor,  Cal., 
2966;  San  Diego  Harbor,  Cal.,, 2960. 

Examinations.-— San  Rafael  River,  Cal.,  2963 :  Alviso  Harbor  and  Alviso  Creek,  Cal., 
2964;  Redwood  Creek,  Cal.,  2966;  harbor  of  refuge  at  Santa  Cruz,  Cal.,  2968:  San 
Simeon  Bay,  Cal^  2971;  Redondo  Beach  Harbor,  Cal.,  2972;  Colorado  River,  Ariz., 
above  Yuma,  to  Eldorado  Canyon,  2974. 

Harbor  Lines. — Establishment  of  harbor  lines  at  San  Pedro,  Wilmington  Harbor, 
Cal.,  2976. 

APPEKDIX  V  V. 
REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improvements. — San  Joaquin  River,  Cal.,  2981;  Mokelumne  River,  Cal.,  2966;  Sac- 
ramento and  Feather  rivers,  Cal.,  2987;  investigation  of  mininff-ddbris  question  in 
Stat«  of  California,  2996;  Petaluma  Creek,  Cal.,  3119;  Humboldt  Harbor  and  Bay, 
Cal.,  3120. 

Examination  and  Survey. — ^Mokelumne  River,  Cal.,  3133. 

Harbor  lines.— Establishment  of  harbor  lines  in  Humboldt  Bay,  Cal.,  3138. 
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APPEirorx:  w  w. 

REPORT  OF  CAJPT.  THOMAS  W.  SYM0N8,  CORPS  OF  ENGINEERS, 

Improvements.— Coquille  River,  Orecon,  3146;  entrance  to  Coos  Bay,  Oregon,  3154; 
Umpqua  River,  Oregon,  31Q9;  moutn  of  Siuslaw  River,  Oregon,  3173;  entrance  to 
Yaquina  Bay,  Oregon,  3182;  Tillamook  Bay  and  Bar^  Ore;^ou,  3200;  entrance  to 
harbor  at  Nehalem  Bay,  Oregon,  3205;  Upper  Columbia  and  Snake  rivers,  Oregon 
and  Wash.,  3210;  Colombia  Kiver  between  head  of  Rock  Island  Rapids  and  toot 
of  Priest  Rapids,  Wash.,  3223 ;  Chehalis  River,  Wash.,  3236 ;  Skagit,  Steilaqaamish, 
Nootsack,  Snohomish,  and  Snoqualmie  rivers,  Wash.,  3238. 

Examinations  and  Surveys. — JUsea  Bay  and  River,  Oregon,  3246;  Clark  Fork  of 
Culnmbia  River  firom  international  boundary  line  to  month  of  Big  Blackfoot  River, 
Mont.,  3250;  Puyallnp  River,  Wash.,  3255;  IVWamish  and  Black  Rivers,  Wash., 
3257:  ship  channel  between  Port  Townsend  Bay,  Paget  Sonnd,  and  Oak  Bay, 
Wash.,  3260;  North  River.  Wash.,  3263;  Shoalwater  Bay  and  Willapah  River, 
Wash.,  3266;  Nooksack,  Skagit,  and  Snohomish  rivers.  Wash.,  3271;  Coquille 
River,  Oregon,  firom  Coquille  City  to  Myrtle  Point,  3275;  Coos  Bay.  Oregon,  3283; 
Upper  Snake  River,  Idaho,  3285;  Nasel  River,  Wash.,  3294:  Gravs  Hairbor  and  Bar 
and  Chehalis  River  up  to  Montesano,  Wash.,  3297;  Port  Orford  Harbor,  Oregon, 
3305. 

APPENDIX  X  X. 

REPORT  OF  MAJ.  THOS.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

iMPROVEiflENTS.— Mouth  of  Columbia  River,  Orejg^on  and  Wash.,  3314 ;  canal  at  the  Cas- 
cades, Columbia  River,  Oregon,  3328 ;  Columbia  and  Lower  Willamette  rivers  below 
Portland,  Oregon,  3362;  mllamette  River  above  Portland,  Oregon,  3368;  Cowlitz 
River,  Wash.,  3370;  Toungs  and  Klasknine  rivers,  Oregon,  3371;  gauging  waters 
of  Columbia  River,  Oregon  and  Wash.,  3372;  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation,  3373. 

Examinations  and  Survbts.— -Willamette  River,  channel  on  west  side  of  Swan 
Island,  Oregon,  3373;  Toungs  Bay  Channel,  Oregon,  3376;  Deep,  Skamokawa,  and 
Crooked  rivers.  Wash.,  3378;  Lower  Columbia  River,  between  Astoria  and  Woods 
Landing,  Oregon,  3380:  Yamhill  River,  Oregon,  3381;  Lewis  and  Clarke  River, 
Oregon,  3383;  Grays  River,  Wash..  3385. 

Harbor  Linbs.— Establishment  of  harbor  lines  in  Afltoria  Harbor,  Oregon,  3387. 


APPENDIX  T  T. 
REPORT  OF  CAPT.  W.  A.  KIRKLAND,  UNITED  STATES  NAVY. 
SupSRTisiON  of  the  harbor  of  New  York,  3383. 

PAET  VI. 
APPEiroiX  Z  Z. 

REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

C.  B.  CoMSTOCK,  Colonel,  Corps  of  Engineers,  Bvt.  Brig.  Gen.,  U.S.  A^  President; 
Charles  R.  Sutku,  Lieutenant-Colonel,  Corps  of  Engineers,  U.  S.  A. ;  0.  H.  Ernst, 
Major,  Corps  of  Engineers,  Colonel,  U.  S.  A. ;  Hrnrt  L.  Whiting,  Assistant  U. 
S.  Coast  and  Geodetic  Survey;  B.  M.  Harrod,  Robert  S.  Taylor,  and  Henry 
Ff«AD,  CommissionerB. 

Annual  Report  for  Fiscal  Year  ending  June  30, 1891,  3397. 

Appendix  A. — Report  of  Lieut.  Col.  Charles  R.  Suter,  Corps  of  Engineers,  upon  in- 
vestigation of  discharge  measurements,  Mississippi  River,  3417. 

Appendix  B.— Paper  by  Lieut.  Col.  Charles  R.  Suter,  Corps  of  Engineers,  on  effects 
of  crevasses  upon  gauge  readings  below  Red  River  during  high  water  of  1890,  3444. 
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AppEXnix  C— Report  of  tho  ae.cr«tary  of  the  Cotniniasion,  3446;  (1)  paper  by  Capt. 
Charles  F.  Powell,  Corps  of  Engineers,  on  depression  of  the  Hood  line,  1890,  belo-w 
Red  River,  from  crevasses,  3463;  (2)  paper  by  Capt.  Charles  F.  Powell,  Corps  of 
Engineers,  on  effects  of  outlets  on  tne  bod  of  the  river  below  them,  3465;  (3)  in- 
strnctions  for  secondary  triangalation,  precise  level,  and  topographical  and  hydro- 
graphiool  field  work,  3474;  (4)  report  of  Mr.  J.  A.  Ockerson,  assistant  engineer,  on 
profile  of  Mississippi  River,  Cairo  to  Donaldson ville,  3486;  (0)  tabulated  results  of 
discharge  measurements  on  Mississippi,  Old,  and  Atchafalaya  rivers,  1887-1889, 
3487; '(6)  tabulated  results  of  discharge  measurements  on  Mississippi  and  Atcha- 
falaya rivers  and  Bayou  La  Fourche.  1890,  3526;  (7)  high-water  marks  of  1890, 
Mississippi  River,  Cairo,  111.,  to  Carrollton,  La.,  3547;  (8)  high- water  marks  of 
1891,  Mississippi  River,  Cairo,  111.,  to  Carrollton,  La.,  3551  j  (9)  high  and  low 
waters,  referred  to  present  or  most  recent  gauges,  of  Mississippi  River  and  prin- 
cipal tributaries  except  the  Missouri,  3555;  (10)  report  of  Mr.  J.  A.  Ockerson, 
assistant  engineer,  on  changes  in  Ubie  bed  of  Mississippi  River  near  the  head  of  the 
Passes,  3575 ;  commercial  statistics,  3576. 

A]fJ*KNDix  D. — ^Report  of  Capt.  S.  W.  Roessler,  Corps  of  Engineers,  on  operations  in 
the  first  and  second  districts,  3580;  (1)  report  of  Mr.  Aug.  J.  Nolty,  assljstant 
engineer,  on  work  at  Plum  Point  Reach,  3595;  (2^  paper  by  Mr.  Aug.  J.  Nolty, 
assistant  engineei*,  on  details  of  construction  of  bank  protection  at  Plum  Point 
Kea«h,  1890,  3601;  (3)  paper  by  Mr.  Aug.  J.  Nolty,  assistant  engineer,  ou  de- 
tails of  construction  of^pile  dikes  at  Plum  Point  Reach,  1890,  3606 ;  (4)  report  of 
Mr.  W.  M.  Rees,  assistant  engineer,  on  proposed  system  of  levees  along  St.  Francis 
Front,  3610;  (5)  report  of  Mr.  W.  M.  Rees,  assistant  engineer,  on  levee  survey.  White 
River  Front,  3612;  financial  statements,  commercial  statistics,  etc,  3619. 

Appendix  E. — Report  of  Capt.  C.  McD.  Townsend,  Corps  of  Engineers,  on  opera- 
tions in  the  third  district,  3627;  (1)  report  of  Mr.  Wm.  P.  Richards,  surveyor, 
on  surveys  and  observations,  third  district,  3658 ;  (2)  report  of  Mr.  John  J.  Hoopes, 
assistant  engineer,  on  discharge  observations  at  Arkansas  City,  3660 :  (3)  estimate 
of  Mr.  Henry  B.  KichardBon,  chief  engineer,  State  of  Louisiana,  for  levee  con- 
struction in  Louisiana  from  State  line  to  Warrenton,  3662 :  (i)  report  of  Capt.Wm. 
T.  Rossell,  Corps  of  Engineers,  on  connection  between  Arkansas  Kiver  levees  and 
Mississippi  River  leveee.  3663. 

Appendix  F. — Report  of  Lieut.  John  Millis,  Corps  of  Engineers,  on  operations  in  the 
fourth  district,  3665 ;  (1)  report  of  Lieut.  John  Millis,  Corps  of  Engineers,  on  sur- 
vey of  Mieslssippi  River,  near  Natchez,  Miss.,  and  Vidalia,  La.,  3716. 

APPENDIX  AAA. 
RKPORT  OF  THE  MISSOURI  RIVER  COMMISSION. 

Cn AS.  R.  Su'FEit,  Lieutenant-Colonel,  Corps  of  Engineers,  U.  S.  A.,  President;  A. 
Mackenzie,  Major,  Corps  of  Engineers.  U.  S.  A. ;  O.'H.  Ernst,  Major,  Corps  of 
Engineers,  Colonel,  U.  S.  A. ;  Garland  C.  BnoADMEAD'and  Richard  S.  Berlin, 
Commi88ioner8, 

Annuajl  Report  for  Fiscal  Year  kndxno  June  80,  1891,  3723. 

Appendix  A. — Annual  report  of  Secretary,  Missouri  River  Commission,  1891,  3733 : 
(1)  report  on  the  commerce  on  Missouri  River  durinff  year  1891,  3737;  (2)  annual 
report  of  Mr.  G.  A.  Marr,  assistant  engineer,  1891,  3745 ;  (3^  annual  report  of  Mr. 
O.  B.  Wheeler,  assistant  engineer,  1891,  3756;  (4)  tables  of  results  of  secondary 
triangulation  of  Missouri  River,  3760;  (5)  report  of  Mr.  Chas.  F.  Potter,  division 
engineer,  on  shore-line  surveys,  8802;  (6)  report  of  Mr.  S.  Waters  Fox,  division 
engineer^  on  shore-line  surveys,  3804 ;  (7)  report  of  Mr.  Samuel  H.  Yonge,  divi- 
sion engineer,  on  shore-line  surveys,  3805 ;  (8)  annual  report  of  Mr.  D.  W.  Well- 
man,  assistant  engineer,  1891,  3807;  (9)  annual  report  of  Mr.  A.  H.  Blaisdell,  as- 
sistant engineer,  1891,  3819;  (10)  annual  report  or  Mr.  James  A.  Seddon,  assist- 
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APPENDIX   N, 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  GEORGIA,  AND 
OF  CUMBERLAND  SOUND,  GEORGIA  AND  FLORIDA. 


REPORT  OF  CAPTAIN  O.  M,  CARTER,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CBARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1891,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Savannah  River  and  Harbor,  Georgia. 

2.  Savannah  River,  Georjjia. 
;^,  Darien  Harbor,  Georgia. 
4.  Altamaha  River,  Georgia. 
,5.  Oconee  River,  Georgia. 

6.  Oomulgee  River,  Georgia. 

7.  Brunswick  Harbor,  Georgia. 


8.  Jekyl  Creek,  Georgia. 

9.  Cnmberland    Sound,    Georgia     and 

Florida. 
10.  Removing  sunken  vessels  or  craft  ob- 
structing or  endangering  naviga- 
tion. 


EXAMINATION. 

11.  Yellow  River,  Georgia,  from  the  Railroad  Bridge  near  Covington  to  the  Ocmulgee 
with  a  view  of  obtaining  a  steamboat  channel  of  5  feet  deep  at  mean  low 
water. 


United  States  Engineer  Office, 

Savannah^  Ga.j  July  8y  1891. 
General  :  I  have  the  honor  to  transmit  herewith  my  annual  report 
for  the  ftscal  year  ending  June  30, 1891,  upon  the  works  of  river  and 
harbor  improvements  then  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UngineerSj  U.  8.  A. 


Captain^  Corps  of  Engineers, 


nfPBOVEMENT  OF  SAVANNAH  RIVER  AND  HARBOR,  GEORGIA. 

Operations  for  improving  this  harbor  and  river  have  been  caiTied  on 
daring  the  last  fiscal  year  in  accordance  with  a  project  of  improvement 
approved  by  the  Secretary  of  War  July  22, 1890,  and  printed  as  part  of 
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Appendix  O  1,  Aniuial  Keport  of  tlie  Chief  of  Engineers  for  1890.  For 
a  special  history-  of  past  work,  see  pages  1012-1023,  Annual  Bex>ort  of 
the  Chief  of  Eugiueers  for  1888,  and  the  annual  rei)orts  of  the  same 
officer  since  that  date. 

originjLl  condition. 

In  1873,  before  the  work  of  improvement  was  inaugurated,  the  usual 
draft  of  vessels  navigating  the  river  at  high  water  was  14.5  feet.  The 
mean  rise  and  fall  of  the  tide  was  about  6.5  feet  at  the  city  of  Savannah, 
and  7  feet  at  the  mouth  of  the  river.  , 

PLAN  OF  improvement. 

The  plan  of  improvement  under  which  operations  have  been  carried 
on  during  the  last  fiscal  year  provides  for  the  establishment  of  a  chan- 
nel depth  of  26  feet  at  mean  high  water  from  the  city  of  Savannah  to 
the  sea.  The  mean  rise  and  fall  of  tides  varies  from  6.97  feet  at  Fort 
Pulaski  to  6.07  feet  at  the  barge  office  in  the  city  of  Savannah.  The 
principal  features  of  the  project  of  improvement,  which  is  prints  as  a 
part  of  Appendix  O  1,  Annual  Report  of  the  Chief  of  Engineers  for 
181)0,  are: 

(1)  The  enlargement  of  Drakie  Cut. 

(2)  The  entire  or  partial  removal  of  King  Island. 

(3)  The  construction  of  a  deflecting  jetty  from  Argyle  Island, 

(4)  The  partial  removal  of  Marsh  Island  and  the  closing  of  the  chan- 
nel north  of  it. 

(5)  The  construction  of  a  training  wall  from  Marsh  Island  to  Kinsey 
Point  and  the  enlargement  of  the  river  near  there. 

(6)  The  construction  of  a  training  wall  at  Garden  Bank. 

(7)  Spur  jetties  or  bank  protection  in  the  Wrecks  Channel,  and  a  de- 
flecting jetty  at  Mackay  Point. 

(8)  The  removal  of  a  portion  of  Dam  iNTo.  15. 

(9)  The  closing  of  Duck  Puddle. 

(10)  The  construction  of  shore  protection  and  of  training  walls  be- 
tween the  wing  dams  in  North  Channel  from  the  Upi)er  Flats  to  the 
Oyster  Bed. 

(11)  The  construction  of  training  walls  extending  eastward  from 
Cockspur  Island  and  the  Oyster  Bed. 

(12)  Dredging  is  provided  for  between  the  Cross  Tides  and  Tybee 
Eoads. 

The  estimated  cost  of  this  improvement  is  $3,500,000,  providing  funds 
are  regularly  and  adequately  supplied. 

Prior  to  1826  an  exi)enditure  of  about  $100,000,  raised  by  a  tax  ui)on 
shipping  entering  the  harbor,  was  made  under  the  direction  of  the  com- 
missioners of  pilotage  in  clearing  the  river  of  wrecks,  and  in  otherwise 
improving  its  condition,  and  between  1867  and  1871  an  expenditure  of 
$157,000  was  made  by  the  city  of  Savannah  in  dredging  on  the  shoals 
between  Cross  Tides  and  the  sea.  From  1826,  the  date  of  the  first  ap- 
propriation made  by  the  United  States  for  the  river,  up  to  the  date  of 
beginning  operations  according  to  the  26-foot  plan  of  improvement,  ap- 
propriations aggregating  $1,879,096.64  were  made  by  Congress  for  tJie 
work. 

SUMMARY  OF  OPEBATIONS  PBIOE  TO  JTJLY  1,  1890. 

In  1872  the  United  States  Engineer  Department  resumed  charge  of 
the  improvement  of  the  river  and  harbor,  and  from  that  time  up  to 
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July  1, 1874,  (since  which  date  operations  have  been  carried  on  in  ac- 
cordance with  the  22-foot  plan  of  improvement  described  on  p.  1246, 
Annual  Eeport  of  the  Chief  of  Engineers  for  1890),  there  were  removed 
from  the  channel  6  vessels,  16  cribs,  and  1  sunken  Ughte^  besides 
166,498  cubic  yards  of  material,  dredged  from  the  wrecks,  the  shoals 
abreast  of  Elba  Island  and  at  the  Oyster  Beds,  and  from  Tybee  Knoll. 

Under  the  22-foot  project  the  following  work  has  been  accomplished: 

At  Gross  Tides  a  dam  has  been  constmcted,  extending  from  the  rice 
dike  on  Argyle  Island  to  that  on  Hutchinson  Island,  with  the  object 
of  diverting  a  larger  volume  of  water  at  ebb  tide  into  the  Front  Eiver. 
This  dam  was  originally  designed  to  be  a  pile  structure,  and  was  be- 
gun in  1876.  During  the  next  year  it  was  so  much  injured  by  a  freshet 
that  work  upon  it  was  suspended.  In  December,  1878,  the  present 
dam  was  begun.  It  is  composed  of  log  and  brush  mattresses,  and 
brush  famines  loaded  with  riprap  stone,  and  is  located  273  feet  above 
the  abandoned  pile  structure. 

As  soon  as  the  dam  was  brought  up  above  the  level  of  mean  low 
water  considerable  settlement  occurred,  due  to  scour  caused  by  the  ebb- 
tide overpour.  To  prevent  further  scour  an  apron  of  log  mattresses 
was  placed  along  its  downstream  face,  and  the  dam  was  raised  in  1885 
with  brush  fascines  and  stone  to  the  level  of  high  water  by  building  on 
the  up-stream  side  of  the  crest,  utilizing  the  old  structure  as  an  £^di- 
tional  apron. 

Since  that  time  further  settlement  has  occurred,  and  the  work  has 
also  been  damaged  by  fishermen  and  other  parties  who  throw  large 
(luantities  of  stone  off  the  dam  to  open  a  short  water  route  from  Back 
lUver  to  the  city  of  Savannah. 

About  70  linear  feet  of  the  old  King's  Island  Jetty,  near  Cross  Tides, 
was  removed  in  1880-'81  to  facilitate  the  flow  pf  water  into  Front 
River. 

Three  wing  dams  were  constructed  in  1882-'83  for  the  improvement 
of  tlie  Garden  Bank  Shoal  in  front  of  the  city.  They  spring  from  Fig 
Island  and  contract  the  water  way  which  was  formerly  from  900  tol,05§ 
feet  in  width  to  about  560  feet.  A  short  spur  jetty  was  built  in  1883 
about  800  feet  above  the  lower  end  of  Fig  Island  to  regulate  the  ebb 
flow  from  Front  River  into  the  Wrecks  Channel. 

To  properly  confine  the  ebb  currents  in  the  Wrecks  Channel  a  train- 
ing wall  lising  to  mean  high  water  was  built  for  a  length  of  about  6,750 
feet  down  stream  from  a  point  a  little  above  the  lower  end  of  Fig  Island 
with  which  it  is  connect^  by  a  return  work  160  feet  in  length. 

This  training  wall,  begun  in  1881,  and  extended  and  raised  at  inter 
vals  since  then,  runs  about  i)arellel  to  the  right  bank  of  the  river  and 
is  provided  on  the  channel  side  with  11  ^hort  spurs  placed  at  right 
angles  to  the  axis  of  the  channel,  which  has  a  low- water  width  increas- 
ing  from  680  feet  at  the  upper  end  to  880  feet  at  the  lower. 

Two  dams,  numbered  5  and  11^,  respectively,  and  designed  to  in- 
c'rease  the  flow  of  water  in  the  main  channel  were  built  in  1883  to  close 
lateral  channels  on  either  side  of  Barnwell  Island,  opposite  Fort  Ogle- 
thorpe. 

A  low-sill  dam,  designed  to  increase  the  ebb  flow  in  the  north  chan- 
nel, was  built  in  1881  across  the  south  channel  a  short  distance  below 
the  head  of  Elba  Island. 

A  wing  dam,  numbered  15,  was  built  in  1883  for  the  improvement  of 
the  channel  at  the  Obstructions.  It  extends  eastward  from  Barnwell 
Island,  S'o.  3,  and  contracts  the  water  way,  which  was  formerly  about 
1,950  feet  in  width,  to  about  1.000  feet. 
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Three  pairs  of  wing  daiii»  have  been  built  for  the  improvement  of  tlie 
crossing  at  the  Upper  Flats.  Those  numbered  4  and  23,  built  in  1883, 
constitute  tiie  upper  pair  and  are  situated  at  the  eastern  end  of  Spirit 
Island.  Those  numbered  6  and  25,  constituting  the  second  pair,  and 
those  numbered  10  and  27.  constituting  the  third  pair,  are  situated  at 
distances  below  the  first  ot  about  800  and  1,600  yards,  respectively. 

The  original  low-water  width  of  the  river  at  this  crossing  varied  from 
2,000  to  4,000  feet.  It  is  reduced  by  these  dams  to  1,050  feet  at  the  upper 
and  to  1,200  feet  at  the  lower  pair.  These  dams  rest,  with  the  inner 
ends  of  the  respective  pairs,  upon  opposite  banks  of  the  river,  with  the 
exception  of  the  one  numbered  27,  between  whose  inner  end  and  the 
shore  there  is  a  gap  of  about  500  yards. 

Three  wing  dams  have  been  built  for  the  improvement  of  the  cross- 
ing at  the  Lower  Flats.  At  the  upper  end  of  this  crossing,  dams  num- 
bered 14  and  29  were  built  in  1883-'85.  They  spring  from  the  opposite 
banks  of  the  river,  and  contract  the  water  way  from  over  2,400  feet  to 
1,250  feet.  At  the  lower  end  of  this  crossing  a  partially -completed 
dam,  numbered  13,  was  built  in  1883.  It  springs  from  Islands  1  and 
2,  and  leaves  a  water  way  1,250  feet  in  width  between  its  outer  end  and 
the  opposite  shore  of  Jones  Island. 

The  lateral  channels  at  Philbrick's  Cut,  Big  <Jap,  and  Dutch  Gap  are 
closed  by  dams  built  in  1882. 

Two  pairs  of  wing  dams  have  been  built  for  the  improvement  of  the 
Long  Island  Crossing. 

Dams  numbered  26  and  33,  constituting  the  upper  pair,  were  built  in 
1885.  They  reduce  the  low-water  width  of  the  river  from  3,100  to 
1,300  feet  Dams  numbered  28  and  35,  constituting  the  lower  pair, 
were  built  in  1886-'87,  and  reduce  that  width  from  4,500  to  1,350  feet. 
The  inner  ends  of  tjiese  dams  are  connected  with  the  shore,  with  the 
exception  of  number  35,  between  whose  inner  end  and  the  shore  of 
Jones  Island  there  is  a  gap  of  500  feet. 

To  prevent  the  diversion  of  the  ebb  flow  from  the  main  ship  channel 
a  dam  numbered  31,  and  about  3,500  feet  in  length,  was  built  in  1885, 
to  close  the  old  channel  north  of  the  Oyster  Beds. 

For  the  improvement  of  the  channel  across  Tybee  Knoll,  a  training 
wall,  extending  from  the  Oyster  Beds  eastward  a  distance  of  10,031  feet, 
was  begun  in  January,  1889.  Two  courses  were  completed  during  that 
fiscal  year,  and  during  next  year  the  third  course  was  extended  3,600.6 
feet,  and  an  additional  load  of  riprap  was  plaeed  on  the  entire  crest. 

All  of  the  structures  described  are  composed  of  log  and  brush  mat- 
tresses, or  brush  fascines,  or  both,  loaded  with  riprap  stone.  In  their 
original  construction  and  the  repairs  which  it  has  been  necessary  to 
execute  up  to  July  1, 1890,  there  have  been  used  438,679.49  square  yards 
of  log  and  brush  mattresses,  165,853.28  cubic  yards  of  brush  fascines, 
05,353.58  cubic  yards  of  riprap  stone,  and  1,591.87  cubic  yards  of  shells, 
while  973  cubic  yards  of  stone  have  been  removed  in  repairing  the  Fig 
Island  training  wall. 

During  this  period  the  river  channel  was  widened  at  the  lower  end  of 
Fig  Island,  and  more  or  less  dredging  was  done  upon  the  various  shoals 
between  Cross  Tides  and  Tybee  Knoll.  Up  to  July  1, 1890,  the  total 
dredged  material  removed,  consisting  of  sand,  mud,  and  shells,  amounted 
to  2,076,857.52  cubic  yards. 

Up  to  July  1, 1890,  the  total  expenditures  on  Savannah  Harbor  by 
the  United  States  since  1826,  including  outstanding  liabilities,  amounted 
to  $1,875,219.03. 
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OPERATIONS  DURING  THE  FISC^VI.   YEAR  ENDING  JUNE  30,  1891. 

When  the  appropriation  made  by  the  act  of  September  19, 1890.  be- 
came available,  a  project  for  its  expenditure  was  submitted  and  ap- 
proved. Proposals  for  dredging  were  opened  on  September  15, 1890. 
V.  Sanford  Rosa  was  the  lowest  bidder,  and  a  contract  for  the  work  was 
entered  into  with  him  on  November  11, 1890. 

Proposals  for  stone,  mattress,  and  pile  work  were  opened  on  October 
20, 1890,  and  a  contract  was  entered  into  on  November  5, 1890,  with 
Mr.  John  P.  Gaynor,  he  being  the  lowest  bidder. 

Jetty  work  was  begun  on  November  20,  1890.  The  oyster-bed  train- 
ing wall  was  extended  1,984.1  feet,  making  its  total  length  12,016.1 
feet.  There  were  placed  1,984.1  linear  feet  of  log  and  brush  mattresses 
in  the  foundation  course;  2,380.9  linear  feet  in  the  second  course ; 
3,379.8  linear  feet  in  the  third  course;  6,994.9  linear  fe*et  in  the  fourth 
course,  and  481.9  linear  feet  in  the  fifth  course.  In  addition  to  the 
stone  used  in  sinking  the  mattresses,  the  crest  of  the  training  wall  was 
heavily  loaded  with  riprap  stone,  being  brought  up  to  mean  low  water 
for  a  distance  of  7,000  feet.  There  were  used  72,178.4  square  yards  of 
log  and  brush  mattresses  and  26,160.5  cubic  yards  of  riprap  stone. 

For  the  protection  of  caving  banks  there  were  built  in  April,  May, 
and  June,  at  Elba  Island  17  siiur  dams  of  piles  and  brush,  aggregating 
1,248.2  feet  in  length,  and  at  Jones  Island,  27  similar  dams  aggregating 
2,845.8  feet  in  length.  There  were  used  in  these  dams  1,131  piles, 
12,114.17  cubic  yards  of  brush  fascines,  and  315.93  cubic  yards  of  stone, 
f  n  the  closing  dam  at  Duck  Puddle,  532  feet  in  length,  there  were  used 
21o  piles,  6,218.99  cubic  yards  of  brush  fascines,  and  778.39  cubic  yards 
of  stone. 

In  the  southern  Elba  Island  training  w^all  there  were  used  up  to  the 
close  of  the  year  933  piles,  7,492.41  cubic  yards  of  brush,  and  40  cubic 
yards  of  stone. 

Dredging  was  begun  November  5,  and  is  still  in  i)rogress.  During 
the  year  there  were  removed  59,998.tSo  cubic  yards  from  the  channel 
near  the  Ocean  Steamship  wharves;  26,324.2  ciibic  yards  from  the  Gar- 
den Bank;  54,781.9  cubic  yards  irom  the  upper  and  137,079.4  cubic 
yards  from  the  lower  end  of  Wrecks  Channel;  55,396.8  cubic  yards  from 
the  Upper  Flats,  and  62,563.51  (!ubic  yards  from  Tybee  Knoll,  an  ag- 
gregate of  396,144.66  cubic  yards. 

Miscellaneous  oftice  work  has  been  carried  on  during  the  year. 

CONDITION  OF  WORK  JUNE  30,  1801. 

Cro88  TideH. — The  condition  of  this  dam  is  about  as  described  in  my 
report  lor  1888.  The  general  crest  is  now  at  an  average  height  of  1.5 
feet  above  mean  low  water. 

City  of  t^avannalu — The  depth  of  wat<*r  between  the  Ocean  Steam- 
ship wharves  and  the  city  waterworks  has  not  changed  during  the  year. 
From  January  to  April  a  cut  varying  in  width  from  120  to  180  feet 
was  made  through  the  shoal  near  the  upper  rice  mill;  the  entire  length 
of  channel  thus  improved  being  about  3,400  feet.  There  is  now  a  navi- 
gable channel  across  this  shoal  not  less  than  18  feet  deep  at  mean  low 
water,  an  increase  of  3  feet  in  depth  sinc^e  the  beginning  of  the  present 
fiscal  year.  During  April  and  May  a  cut  60  feet  wide  and  about  400 
feet  long  was  dredged  through  the  shoal  at  Garden  Bank.  The  cut  is 
still  in  good  order,  there  being  a  minimum  channel  depth  of  15.5  feet  at 
mean  low  water;  a  gain  of  about  half  a  foot  during  the  year.  The  Gar- 
den Bank  wing  dams  are  in  good  condition. 
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Wreclcs  ChaatneU — ^Tliere  is  a  gap  about  6  feet  deep  and  100  feet  long 
near  the  lower  end  6f  the  Fig  Island  training  wall.  With  this  excep- 
tion the  work  is  in  good*  condition  and  shows  no  settlement.  From 
January  to  May  a  cut  varying  in  width  from  150  to  210  feet  and  2,800 
feet  in  length  was  made  near  the  upper  mouth  of  Wrecks  Channel,  and 
from  December  to  May  a  cut  from  80  to  280  feet  in  width  and  2,500  feet 
in  length  was  made  near  the  lower  mouth  of  the  same  channel.  These 
cuts  have  held  well,  the  minimum  channel  depth  being  17  feet  at  mean 
low  water;  a  gain  of  2  feet  since  my  last  report. 

Obstructions. — ^Wing  Dam  15  is  in  good  condition,  but  the  head  of 
Elba  Island,  opposite,  is  cutting  badly.  Ko  work  was  done  at  this  point 
during  the  year,  but  the  channel  has  widened  and  deepened  by  natural 
scour,  there  being  now  a  minimum  channel  depth  of  16  feet  at  mean 
low  water  ;  a  gain  of  half  a  foot  since  my  last  report 

Upper  Flats.-^AH  of  the  wing  dams  and  the  training  wall  built  for 
the  Improvement  of  this  crossing  are  in  good  condition.  No  dredging 
was  done  on  the  upper  portion  of  these  iiats,  but  the  channel  there  has 
somewhat  improved  by  natural  scour  since  the  closing  of  the  Duck 
Puddle.  From  November  to  January  a  cut  195  feet  in  width  and  2,100 
feet  in  length  was  dredged  through  the  shoal  at  the  lower  end  of  the 
flats.  There  is  now  at  mean  low  water  a  least  channel  deptii  of  18.5 
feet  at  the  lower  and  of  15,5  feet  at  the  upper  end  of  these  flats. 

Lower  Flats, — All  of  the  wing  dams  in  tins  locality  are  in  good  condi- 
tion. No  dredging  was  done  during  the  year,  but  the  channel  has 
deepened  and  widened  by  natural  scour,  there  being  now  a  navigable 
ch^mnel  across  these  flats  not  less  than  15  feet  deep  at  mean  low  water; 
a  gain  of  1  foot  since  my  last  report. 

Long  Isla/nd  Crossing. — The  wing  dams  at  this  crossing  are  in  good 
condition.  No  dredging  has  been  done  here,  but  the  channel  has  im- 
proved by  natural  soour.  While  the  area  of  the  16-foot  channel  re- 
mains practically  the  same  as  in  1890,  that  of  the  18-foot  channel,  which 
was  then  inconsiderable,  now  extends  almost  over  the  entire  length  of 
the  crossing,  leaving  only  a  gap  of  about  700  feet  in  length  at  the  lower 
end.  The  minimum  mean  low- water  channel  depth  now  found  on  this 
crossing  is  17  feet  against  16  feet  in  1890. 

Oyster  beds.^-^Dam.  31  is  in  good  condition.  The  channel  at  that  point 
has  been  well  maintained  during  the  year. 

Tyhee  Knoll. — ^The  oyster-bed  training  waU  is  in  good  condition.  Dur- 
ing May  and  June  a  cut  45  feet  in  width  and  5,072  feet  in  length  had 
been  made  through  the  upper  part  of  the  knoll,  and  dredging  was  still 
in  progress  at  the  end  of  the  fiscal  year.  No  dredging  has  yet  been  done 
at  the  lower  end  of  the  knoll,  but  the  channel  has  improved  by  natural 
scour  along  almost  its  entire  length  down  to  the  bell  buoy.  The  min- 
imum channel  depth  is  14  feet  alK>ut  the  same  as  at  the  close  of  the  last 
fiscal  year. 

Shore  protection. — Some  of  the  spur  dams  built  at  Elba  and  Jones 
Islands  for  the  protection  of  the  caving  banks  have  been  slightly  in- 
jured by  passing  vessels.  They  have,  however,  been  very  successfhl, 
apU  erosion  having  been  arrested,  and  the  spaces  between  their  heads  are 
rapidly  filling  up  with  silt. 

Closing  dams. — ^All  of  the  closing  dams  upon  the  river,  with  the  ex- 
ception of  those  at  Philbrick  Cut  and  Big  Grap,  are  in  good  condition. 
Some  breaks  hg.ve  taken  place  in  the  closing  dams  at  Philbrick  Out 
and  Big  G«p,  which  when  completed  were  at  the  level  of  mean  high 
water.  A  great  deal  of  stone  has  been  thrown  off  of  those  dams  by 
negro  fishermen  to  open  a  water  way  through  into  the  South  Channel, 
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and  these  small  gaps  have  rapidly  enlarged  under  the  influence  of  storms. 
All  of  the  other  closing  dams  are  in  good  order,  although  they  have 
settled  slightly  in  some  cases. 

COMMERCE  AND  NAVIGATION. 

The  commerce  of  Savannah,  which  had  rapidly  increased,  consequent 
on  the  improvement  of  the  harbor,  has  continued  to  grow,  amounting 
during  the  past  calendar  year  to  $153,000,000,  and  bidding  fair  to  ex- 
ceed during  the  present  that  of  any  former  year. 

The  entrance  into  Savannah  of  the  Savannah,  Americus,  and  Mont- 
gomery Eailway  was  mentioned  in  my  last  annual  report.  This  year 
^^ll  witness  the  completion  of  the  South  Bound  Eailway^  which  wiU  open 
to  Savannah  a  short  and  independent  route  to  the  Korth.  Two  new 
railroads,  the  Macon  and  Atlantic  and  the  Middle  Georgia  and  Atlantic, 
both  now  under  construction,  wiU,  it  is  expected,  soon  be  running  their 
trains  into  Savannah. 

The  Central  Eailroad  of  Georgia  recently  added  to  its  already  Jarge 
system  247  more  miles,  making  a  total  mileage  on  June  1, 1891,  of  1,550 
miles.  This  system,  as  well  as  the  Carolina  system  of  about  300  miles, 
the  auxiliary  roads,  and  the  Ocean  Steamship  Company's  lines,  are  now 
operated  by  the  Eichmond  and  Danville  Eailroad  Company.  It  now 
forms,  with  the  Union  Pacific  and  the  Missouri  Pacific  Eailroads,  prac- 
tically under  one  ownership,  a  through  trunk  line  from  the  Pacific  coast 
at  Portland,  Oregon,  to  the  Atlantic  seaboard  at  Savannah,  coordinate 
with  the  great  northern  trunk  lines,  and  with  the  advantage  of  being 
shorter  by  some  200  or  300  miles  and  less  subject  to  snow  and  ice  block- 
ades during  the  winter  months  than  the  more  northerly  lines. 

The  Alabama  Midhuid  Eailway  having  passed  into  the  control  of  the 
Savannah,  Florida  and  Western  Eailway,  has  added  150  miles  to  that 
system,  making  a  total  mileage  of  over  900  miles,  while  steamboat  and 
steamship  lines,  covering  nearly  1,000  miles,  are  also  embraced  in  this 
system.  The  Savannah,  Americus  and  Montgomery  Eailway,  and  the 
Savannah  and  Western  Eailway,  are  also  extending  their  lines. 

In  addition  to  the  railroads,  the  Savannah  Eiver,  navigable  as  far  as 
Augusta,  a  distance  of  202  miles  by  the  river,  for  boats  drawing  from 
4  to  5  feet,  affords  another  means  of  communication  with  the  interior; 
and  a  number  of  small  steamers  and  sailing  craft  ply  the  inland  route 
along  the  adjacent  coast,  gathering  the  products  of  the  sea,  and  rice 
from  the  plantations,  for  transshipment  at  Savannah. 

Tliese  avenues  of  commerce  bring  to  Savannah  the  cotton,  lumber, 
naval  stores,  farm  and  mineral  products  of  large  portions  of  the  States 
of  (jex>rgia,  South  Carolina,  Florida,  Alabama,  and  Tennessee,  as  well 
as  other  classes  of  through  freights  from  the  Went  and  Northwest. 

Eegular  lines  of  steamships  have  been  established  between  this  port 
and  Boston,  New  York,  Philadelphia,  and  Baltimore.  The  table  given 
below  shows  the  number  of  steamships  in  these  lines,  the  number  of 
voyages  made,  and  the  tons  of  freight  carried  by  them.  The  last  item 
has  increased  nearly  13  per  cent,  of  its  value  for  the  previous  year. 
The  passenger  traffic;  on  these  lines  has  also  increased,  11,807  persons 
arriving  and  12,425  departing  during  the  calendar  year  of  1890. 

A  large  fleet  of  vessels  is  also  engaged  in  the  Savannah  coasting 
trade.  About  one-third  of  the  exports  are  to  foreign  ports,  and  in  this 
foreign  trade  are  engaged  many  foreign  steamers  and  sailing  vessels 
of  large  draft  and  tonnage. 

Vessels  entering  the  port  are  now  limited  to  a  draft  of  from  21  to  22 
feet.  During  1890,  the  greatest  draft  taken  from  the  city  to  the  sea  on 
a  single  tide  was  the  British  barque  J^ellie  T.  Questj  drawing  20  feet  9 
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inches,  while  the  steamship  Capulet,  drawing  20  feet,  came  from  the  sea 
to  the  city  on  a  single  tide.  Recent  work  has  somewhat  increased  the 
navigaWe  depth. 

The  extension  of  the  connections  of  existing  railroads,  the  constmction 
of  new  lines  centering  in  Savannah,  and  the  creation  of  greater  facilities 
for  the  handling  and  transshipment  of  freights  will  cause  to  be  brought 
to  Savannah  in  the  near  future  a  constantly  increasing  volume  of  com- 
merce seeking  an  outlet  to  coastwise  and  foreign  ports.  The  chief  ex- 
ports—cotton, lumber,  and  naval  stores — are  bulky  ft^eights,  andean  not 
be  carried  economically  by  light-draft  vessels  under  either  steam  or  sail. 
Moreover,  the  value  of  the  high  speed  of  the  steamships  on  the  lines  be- 
tween Savannah  and  the  northern  ports  is  partially  neutralized  by  their 
being  compelled  to  wait  for  a  stage  of  tide  at  which  they  can  safely 
enter  or  leave  the  harbor. 

Savannah's  cotton  receipts  for  the  season  beginning  September  1, 
1890,  reached  on  June  30, 1891, 1,115,704  bales,  making  her  the  only 
city  in  the  world,  with  the  exception  of  New  Orleans,  which  has  received 
and  shipped  over  1,000,000  bales  of  cotton  in  one  season.  By  estimat- 
ing the  receipts  for  the  remaining  months  of  the  season  on  the  basis  of 
those  during  the  same  months  of  previous  years,  the  probable  total  re- 
ceipts for  the  present  season  are  placed  at  1,250,000  bales.  The  table 
of  cotton  receipts  at  Savannah  for  each  season  since  1872,  given  below, 
shows  the  steady  increase  in  the  number  of  bales  received  from  year  t^) 
year,  and  the  very  rapid  increase  during  the  past  three  seasons.  In  the 
care  of  the  cotton  received  and  in  facilities  for  its  shipment  it  is  assertod 
that  Savannah  stands  unrivaled.  Savannah,  therefore,  still  maint^aiiis 
her  position  as  the  second  cotton  port  in  the  country,  and  continues  the 
greatest  naval  stores  port  in  the  world.  Of  the  latter  commodity,  there 
were  received  at  and  shipped  from  this  port  during  the  vear  ending 
March  31,  1891,  190,227  barrels  of  spirits  of  turpentine,  and  770,311 
barrels  of  rosin.  Immense  quantities  of  lumber  are  also  received  here 
for  shipment,  the  output  during  the  year  being  estimat<Ml  at  107,371.0<S4 
feet.  Phosphate  rock  from  the  Florida  mines  is  already  being  brought 
to  Savannah  for  shipment  to  foreign  ports. 

Past  improvement  of  the  harbor  has  resulted  in  increasing  the  avail- 
able depth  at  high  water  from  11.5  feet  to  from  21  to  22  feet.  The  increase 
in  the  value  of  exports  since  the  year  1873,  when  the  Avork  was  begun, 
is  pro]K)rtional  to  the  cube  of  the  increase  in  the  depth  of  water  during 
the  same  period.  If  the  same  ]>roportion  should  hold  till  a  depth  of  2t> 
leet  is  re^^hed,  the  value  of  the  exports  alone  would  then  be  about 
$150,000,000.  The  annual  saving  in  freight  rates  alone,  due  to  the  in- 
creased depth,  amounts  to  more  than  the  total  sum  of  money  expended 
by  the  United  States  upon  the  harbor.  Eates  of  marine  insurance  have 
also  been  reduced. 

Taiji>e  I. — Cotton  receipts  at  Savannah  from  1812  to  ISOl, 


Season,  August  31  to  September  1—   j    "^"i*^^    '    Season,  Ausuat  31  to  September  1—  '    ^iJJxJ^gf^ 


t  '                                                                    I 

1872-'73 612,794    ,  1882-83 ,  817,670 

1873-74 630, 372  ,    188;W84 '  055,  749 

1874-'75 614, 478  '    1884-'85 1  728,  087 


1875-'76 52:1,244 

1876-77 477, 435 

1877-78 597, 449 

1878-'79 693,764 

1879-.'80 741,018 

1880-'81 1  889,383 

1881-82 737,056 


1885-'8(} '  803,  359 

1886-'87 804,412 

1887-'88 892,  318 

1888-'89 828,  168 

1889-'90 956,517 

18»0-'9i j  M,  250,  000 

I  ____ 


*£Atiinated. 
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*  Controlled  by  Ocean  Steamsliip  Company. 


Table  m. — SUamern,  ete.,  on  inland  wafers. 


Line. 

Savannah  to- 

Steamers. 

Voyages. 

Freight. 

<  ><viin  St^Mun^hi'D  Coipimuiv 

New  York 

7 
•> 

5 

1 

218 
55 

77 

34 

Tons. 
441,700 

N«w  England  and  Sayannali  Steamship 

Company.* 
Merchante  and  Miners'  Transportation 

Company, 
(ynn&n  Kt^nmshin  CoPii>ftnv  -^t -.-- 

Boston. 

Baltimore 

Philadelphia 

80,024 
103, 107 
32,353 

Total  ...... r . , , T . 

15 

9S1 

658  084 

Line. 


Sar«nntthta-  |8t««ncr«.l  ™{^<^; 


k 


.1 


s.v,nnia.Bi«r !l^«^i„ff ::::;; 

SU«mer  J.2pAa I  Boau/ort,  S.  C 

Sea  laland  nmte |  Femandina,  FIa.  . . 

Total , 

♦One  barge. 


I 


{     '\\\ 


Freight. 


I     Ton*. 
120  I      13,360 
206  ,      25,750 
36    


176  :      22, 500 


546 


61, 610 


Value. 


$1, 801, 600 
1,  545, 000 


760;  000 


4,106,000 


Table.  IV. — Foreign  steamers,  tonnage,  and  halea  of  cotton  oairied  by  them  from  this  port 

since  the  year  1880, 


\>ars.*     '  SU^amcrs.      Tonnage. 


Bales 
cotton. 


i<y»o--8i . 

1V.1--82- 

1*^1' -'83 , 

I'^M-85 . 
lN>j-'86- 


44,488  I 

36,203 

52,222 

54,  (Ul 

73,636 

71,686 


203,203 
157. 847 
237  338 
238,260 
303,008 
310, 383 


Years. 


Steamers. 


Tonnage. 


Bales 
cotton. 


18a6-'87 

1887-88 

1888-'80 

1880-90 

1890-'9l 


72  I 
53  I 
91 
94 


9:.,  747  I 
86,  892  I 
65.952  I 
118,440  , 
124,516  1 


407,110 
345.411 
274, 411 
487, 208 
522,905 


Table  V. — Skipping  and  tonna/fc  for  calendar  year  tS'JO,  inward  and  out  ward  hound. 

Steam.  Sail.  I  Total. 


American  -  - 
Kori^ign  .  -  - 

Total 


Xuinber. 
806 
192 


Tonft.       '  Nuynhrr.  Twit.      Xumber. 

1,262.576      624  ,   263,  :M2    1.430 

'233,984      426  I   252,398  i     618 


1,406,560 


1,050 


515,740  I 


2,048 


TonM, 
1, 525, 918 
486,382 


2, 012,  :iOO 


The  above  table  includes  only  vessels  that  arrive  at  tlic  city  wharves,  and  not 
ihoK«  that  arrive  at  Tybee  or  quarantine,  nor  vessels  of  less  than  100  tons  burden, 
nor  vessels  and  steamers  plying  the  inland  waters  of  the  State. 
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Tatiijc  VI. — Freight  rates  on  c*)iton  by  ntram  to  for citfn  ports,  in  sixty -fo^trihs  of  a  penny 
per  pound,  since  the  year  1879, 


October  and  NovcMnber. 


1879 
1880 
1881 
1882 
1883 
1884 


32 


October  and  November. 


1885 19  20 

'  1886 18  19 

1887 ,  18  19 

11888 ,28  28 

I  1889 24  25 

I  1890 1  18  19 


21  22 
20  20 
'  2*2 

28'  32 
20  I  28 
20  23 


24 


2:\ 


'£i   ;  22 
32   :«> 

28  <  28 


The  foregoing  table  shows  the  decrease  in  foreign  freight  rates  during  the  period 
covered  to  be  fi'om  28  to  37  per  cent.  There  have  been  set  backs  due  to  t-emporary 
causes^  notably  the  one  in  1^8,  from  which  t\x(»  freight  market  has  scarcely  yet  re- 
covered, but  on  the  whole  the  tendency  is  steadily  downward. 

Table  VII. 


1800. 


AmerioAn. 


I 

CO 


Bxitiah. 


I 


Norwegian. 


i 


Spanish. 


January . . 
February  - 

March 

April 

May 

Juno 

July 

August 

September 
October . . . 
November 
December. 


52.106 
45,882 
54,061 
53,082 
52,050 
46,447 
49,786 
51,542 
55,581 
55,530 
56,649 
58,572 


13,481 
13,101 
9,074 
10,429 
11,414 
7,565 
4,399 
8,568 
8,012 
11,335 
18,474 
16,819 


66,597 
58,983 
63,185 
63,511 
63,464 
54,002 
54,185 
60,110 
63,603 
66,865 
75,123 
74,891 


6,793 
4,556 
2,281 
1,686 
1,322 


870 

945 

1,400 


7,663 
5,501 
3.681 
1,686 
1,822 


344 
344 


379 
379 


2,820 
25.842 
18,340 
23,206 
18,816 


841 


1,548 

809 

1,850 

3,930 


841 
2,320 
27,390 
19,149 
25,065 
22,746 


700 
350 
700 


6,204 
7,118 
6,115 
3,742 
2,854 
5,402 
2,460 
2,568 
2,159 
3,785 
6.791 
2,160 


6,648 
7,462 
6,116 
4,121 
3,233 
5,402 
2,460 
2,688 
2,159 
4,485 
7,141 
2,850 


978 
'327' 


973 
327 


1.5U 
4,815 


il,857 
11,446 
1,181 


Total..  631,288  131,671  762,959 


106,162 


12,202  117,364 


3,196  51,368  54,564 


436 
130 


1,857 
1,446 
1,181 
1,544, 
5,  251 
139 


6,359  6,859   12,718 


1890. 


Geimuui. 


1 


AUJB. 

trian, 
saiL 


Rus- 
sian, 
sail. 


Swe- 
disb, 
sail. 


Portuguese. 

steam 

and  sail. 


Bel. 
giM, 
sail. 


Bra- 
zil, 
ian, 
sail. 


Ital- 
ian, 
saU. 


Total. 


January. . 
February 
March  . . . . 
Ap 


June 

July 

August  — 
September  . 
October.... 
November.. 
December.. 

Total... 


8,215 
3,052 
2.456 
2,134 
2,724 
453 


3,216 
8,052 
2,456 
2,184 
2,724 
453 


752 
1,X29 


651 
1,235 


1,776 

2,067 

1,666 

762 


448 

2,260 

2,280 

867 

516 


468 
500 
621 


498 


503 
1,270 
1,285 

650 


1,188 
1,087 


784 
2,599 


1,655 
923 


784 
3,787 
1,087 
1,655 


1,072 


796 
568 


618 
'646 


1,009 

898 

1,074 


751 


498 


811 


670 
770 


1,020-1,020 


664 
1,198 


86,972 

80,937 

81,348 

75,547 

74,  (M53 

00,285 

62,175 

68,146 

101,  lU 

04,050 

117,931 

103,585 


2,276 


19,995 


22,270 


6,051 


7,853 


8,818 


1,020-5,680 


906 


811 


6,171 


1,006,150 
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Taiu.e  VIII. — Table  giving  desoripUan  and  naUonaliiy  of  vesaeU  entering  Savannah  Har- 

hor,  1890, 


American. 

British. 

HonthB. 

i 

1 

i 

! 

i 

1 

1 

1 

1 

5 

•TanaAry  .          •  -•       - 

34 
30 
34 
33 
31 
31 
32 
34 
35 
35 
86 
88 

33 
31 
23 
22 
27 
18 
9 
14 
17 
20 
38 
34 

67 
62 
57 
57 
59 
60 
43 
54 
56 
59 
78 
74 

5 
4 
2 
2 

1 

1 

1  . 

2  . 

1 

1 
1 
1 

g 

F«*hniary          . .     -        -   

1 

6 

Miirch 

5 

Vnril                       

1 

1 
1 
1 
1 
2 
1 
2 
1 
1 

2 

mSv!;::::::::::::::::::::::::::::::: 

1 

Juiie 

2    . 

2 

Julv 

1 

4 
2 
2 
3 
1 

Au^st 

2 
19 
14 
17 
14 

2 

S»'i»t«5nib©r 

2  . 
1    . 

3  . 
5    . 

21 

October 

16 

NovMnber 

20 

Docember 

19 

Total 

403 

14 

12 

286 

715 

80 

17 

1 

3 

101 

1 

Norwegian. 

Spanish. 

Portuguese. 

Months. 

s. 

1 

1 

1 

1 

i 

1 

1 

i 

1 

H 

1 

1 

i 

i 

January 

1 

1 

12 

4 

"i 

11 
15 
11 
8 
6 
11 
4 
5 
5 
7 
13 
9 

6 
6 

4 
4 
5 
1 

February 1 

March.                   1 

1 
1 

2 

1 

.... 

1 

1 
1 

;;;; 

2^ 

April 

1 1 

1 

May 

11... 

2 

J  line 

Tiilv 

1 

4 
1 
2 
1 
3 
1 

;;:: 

2 

1 
1 

"i 

2 

ViljfllSt 

2 
2 

2 

4 
1 
2 
2 

1 

"i 

2 

2 

fcf  ptombtT  ....               ... 

1 
1 

1 

1 

2 

<  >'tol)er 

1 

2 

N  o  vember 

1 

1 
2 



1 

1 

.... 

2 

lArcf  mber 

' 

.... 

Total 

9 

1 

91 

1 

102 

2 

2 

32 

36 

4 

7 

4 

15 

1 

8 

1 

10 

1 

Swedish.     I 

Bnsaian. 

Belgian.  1 

Italian. 

Austrian.     1  Brazilian. 

Month. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

8) 

i 

P 

i 

1 

iiinarv..,   - 

-     1 

.     5 

4 

1 
5 
4 
2 

1 

3 
3 
3 
1 

3 
3 
3 

1 

1 
2 
2 
1 
2 

::: 

1 

2 
2 
1 

'Nruary 

1 
2 
2 
1 

1 
2 
2 

1 

■■••| 

^Idnh... 

1 

•  i»ril 

1  iV 

-      1 
.1     1 

1 

2 

1 

1 

■  v ,     1 

2 

1 

1 

. lUUAt  

1 

••-f>t4'Tnlier \ 

li        1 

1 

1;      1 

Mo»jer --- 

1 
1 

1 

"l 

Nit\  ember 

I     1 

i 

1           1 

...j...... 

1  i        ' 

-Hrcembor 

1 

.  ,.     .  1 

2 

2 

1  1 

( 

^  1 

Total 

ir» 

2 

17  1 

13      -   13 

■1.  1 

10 

10 

|10 

1 

ji 

1 1      1 

1 

1 
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Tablb  VIII. — Tttble  giving  deseripHon  and  nationality  of  vessels  entering  Savannah  Har- 
bor, 1890 — Oontinaed. 


TOTALS. 

Month!. 

1 

1 

0 

tTaiDTiary . . 

40 
35 
36 

1 

21 

00 

1 
2 
1 
2 
1 
1 
3 
3 
3 
2 
1 
1 

34 

:g 

24 
22 
27 
18 
9 
14 
18 
20 
38 
34 

97 
91 
90 
78 
77 
65 
56 
66 

S'^tyruary 

March 

1  5 

April 

30 

1  ifi 

M^... ..::.;::::.::..:. .::;::::::::::::::::::::::::::;::::;:::: 

33; '\      16 

31    15 

32    '      12 

37  1 1      12 

55           1  1      1ft 

June 

July .• 

AusuBt 

92 
84 
122 
106 

October 

53 
57 
54 

9 

1  1      25 

17 

November 

December 

'      '■ 

Total 

490          9  i    911 

21 

290 

1,034 

" 

Table  IX. — Prinf^pal  shipments  and  exports  from  Savannah,  Ga,,  for  the  year  ending 

March  SI,  1891. 


Artidee. 


liomber  and  timber sup.  feet 

Stavee 

Shlneles 

Fruit  and  vegetable."* parka;^s 

Cotton: 

Sea  Island bales 

Upland do. 

Ttmientine barrels 


Ttmienti 
Boftui... 


Hides bundled 

Melons 

Wool brtlc 

Cotton-seed  oil barrels 

Casks  clay 

Pig  iron tons 

Kice,  merchandise,  eto 


Total. 


Beceipts  and  imports  at  Savannah,  Ga,,  of  the  principal  articles  of  commerce  for  the  year 

ending  ifat'oh  31, 1891, 


Articles. 


Quantity. 


Value. 


Lumber  and  timber sup.  feet. 

^iri ts  of  turpentine barrels . 

Kosin •- do.. 

Com bushels. 

Oats do.. 

Meal -• do.. 

Flour do.. 

Grist do.. 

Bacon pounds . 

Lard do.. 

Bran do.. 

Coffee  (coastwise  only) sacks . 

"  .bales. 


Hay  . 


.bushels. 


lUce. 
Cotton: 

Sea  Island bales. 

Upland do . . 

Salt  (foreign  only) pounds. 

Cigars number . 

Fertilisers ^ tons. 

Molasses gallon  s . 

Ck)tton  ties bundles. 

Muiiato  of  potash pounds. 

liTitrato  of  soda do . . 

Brimstone tons. 


128,685,010 

196,166 

798,615 

491,054 

706,615 

27,296 

75,000 

21,870 

25, 071, 626 

2,608,488 

6,763,605 

18.141 

188,016 

483,082 

44,882 

1,032,041 

14,301,897 

302,000 

9,033 

83,362 

42,059 

4,715,492 

1,665,902 

6,045 


$1,644,220 

8. 023, 320 

1,597,230 

428,448 

479,169 

38,7eo 

1, 271.  500 

30,358 

1, 818,  006 

130, 424 

288,180 

894,230 

123. 015 

483,082 

4,488,200 
61,602,050 

143, 014 
15,130 

223,  325 
16, 672 
56,778 
47. 155 
16,659 

120,900 


Total. 


68,229,82o 
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MISCELLANEOUS. 

The  river  is  in  fair  condition,  but  the  work  has  not  progressed  satis- 
factorily and  its  cost  has  been  much  increased  owing  to  irregular  and 
inadequate  appropriations.  Future  ox)erations  should  be  carried  on 
simultaneously  throughout  the  whole  extent  of  the  river,  and  to  secure 
successftd  and  permanent  results  dredging  should  be  accompanied  or 
promptly  followed  by  c<intracting  works.  To  secure  the  fdllest  bene- 
fits ^m  the  improvemouts  alr^dy  executed  and  in  order  that  the 
fixture  growth  of  tho.  port  may  not  be  seriously  retarded,  it  should  be 
enabled  to  fiimish  an  outlet  for  tlie  rapidly  growing  conmierce  brought 
from  the  interior.  It  is  proposed  to  exi>end  any  funds  which  may  be- 
come available  during  the  year  in  the  construction  of  training  walls  and 
in  dredging,  as  provided  for  in  the  project  for  securing  a  depth  of  26 
feet  at  mean  high  water. 

A  vigorous  and  economicsvl  prosecution  of  the  work  will  be  pos- 
sible only  with  regular  and  iwlequate  appropriations.  The  insuffi- 
cient and*^  irregular  appropriations  of  the  past  have  rendered  satisfac- 
tory progress  imi)ossible  and  have  increased  the  cost  of  the  work  in 
some  instances  as  much  a^^  100  per  cent.  The  sum  asked  for  during  the 
next  fiscal  year  is  $1,000,000.  The  most  desirable  and  satisfectory 
results  can  not  be  obtained  with  an  expenditure  during  the  year  of  a 
less  amount. 

The  work  is  located  in  the  collection  district  of  Savannah,  Ga.  Savannah  is  the 
port  of  entry.  Amonut  of  duties  collected  in  1890,  $57,5-12.57.  The  nearest  light- 
Iiooses  are  those  upon  the  rivi*r,  and  Forts  Oglethorpe  and  Pulaski  are  the  nearest 
forts. 

Since  the  existiDg  project  for  improving  Savannah  Harbor  was 
adopted  one  appropriation  of  i?35,000  has  been  made  and  an  unexpended 
balance  of  $4,035.05  transferred  from  a  former  appropriation. 

The  total  expenditures  under  the  present  project  to  June  30, 1891, 
including  all  outstanding  liabilities,  were  $277,943.49. 

Money  statement 

July  1,  1890,  balance  unexpended $4,035.06 

Amount  appropriated  by  act  approved  September  19,  1890 350, 000. 00 


354,035.05 
J  uno  30,  1891,  amount  expended  during  fiscal  year 212, 148. 91 


July  1,  1891,  balance  unexpended 141,886.14 

July  1,  1891.  outstanding  liabilities $65,  794.  .58 

July  1,  1891,  amount  covered  by  uncompleted  contracts 60,  984. 70 

126,779.28 


July  1,  1891,  balance  available 15,106.i 


Amount  (estimated)  required  for  completion  of  existing  project 3, 150, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1893 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 
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Abstracts  of  proposals  for  stone,  mattress^  and  pile  work  in  Savannah  Harbor  and  Mvet^ 
Georgia,  opened  October  20, 1890,  by  First  Limt,  0.  M.  Carter,  Corps  of  Engineers. 


Xame  and  address  of  bidder. 

Price  for— 

Total 
amount. 

Ho. 

Mattresses. 

Riprap 
stone. 

Brosh. 

PUe  work. 

1 

2 
3 

E.  L.  HerkeC  president,  ^obUe,  Ala . . 

P.  Sanford  Roes,  Jersey  City,  N.J 

•  John  F.  Gaynor,  Fayetteville,  K  Y.* 

Sg.yd. 

$0.90 
.95 
.85 

Cu.yd. 

$3.05 
3.25 
3.00 

Cu.yd. 

$1.40 
1.50 
1.40 

Cu.ft. 

$1.90 

.30 

1.60 

$236,900 
234,000 
227,600 

Semarks.— Amount  avaUable,  about  $235,000. 

*Bid  recommended  for  acceptance,  he  being  the  lowest  responsible  bidder  for  the  best  and  most  suit* 
able  materials  and  service. 


Abstract  of  proposals  for  dredging  in  Savannah  Mver,  Georgia,  opened  October  15,  1890, 
by  First  Lieut.  0.  M.  Carter,  Corps  of  J^gineers. 


So. 


13'ame  and  address  of  bidder. 


Price  per 
cnbic  yard. 


P.  Sanford  Boss,  Jersey  City  N.  J.* 

Savannah  Bredeing  Company,  Jacob  Paulseo,  president,  Savannah,  Ga 

American  Dredging  Company,  Isaac  Albertson,  president,  Philadelphia,  Pa. . 


$0.18 
.1H| 
.lOi 


*  Bid  recommended  for  acceptance,  he  being  the  lowest  responsible  bidder  for  the  best  and  most  suit* 
able  service. 
Amount  available,  about  $90,000. 


COMMERCIAL  STAllSTICS. 

Cotton  statistics  of  the  port  of  Savannah,  Ga.,  for  the  commercial  year  ending  Angnst  SI, 

1890. 

[By  J.  P.  Merrihew,  superintendent  Savannah  Cotton  Exchange.] 


Receipts  from  all  sources. 

Quantity. 

Weight. 

Value. 

Upland 

BaUs. 
924,282 
32,235 

Pound*. 
449,284,237 
12,405,919 

$45, 904, 544 

Sea  island .  .- 

3, 198, 356 

Totjil 

956,517 

461, 750, 156 

49, 162,  900 

Exports  from  Savannah. 

Upland. 

I  i      sland. 

Coastwise 

Balsa. 

401,378 

137, 912 

29,684 

347, 891 

360 

4,242 

Boies. 
16,942 
15,150 

Or^iat  Britain  ,.-- T ,. 

France. .... 

542 

Other  continental  iK>rts 

230 

"Mill  c«n<mn>ption  '-  , 

IVstroyed  by  fire  -,.-„-.-. 

17 

Total 

921,467 

82,881 
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Cotton  ttatistioa  of  (Keport  of  Savannah,  Ga.,  etc.— Continued. 


•     Total  exports,  ete. 

Qnaatitiy. 

height. 

Value. 

Upbad 

BaUi, 
921,467 
32,881 

Pounds. 

447.915,894 

12,715,760 

$45,824,554 
3,262,452 

8MidaBd......r 

Totel 

954,848 

460,631,634 

49,087,006 

foreign  exports  s 

TJpland bales.. 

S&  island do — 

Average  Tsloe  per  bale: 
Upland. 


Upli 
BeaialaBd  . 


I  Coastwise  exports: 

615,487            Upland bales..  401,378 

15,922  I         Beaisland do....  16,942 

IAverace  weight  per  bale : 

Uuand ponnda..  486.00 

Seaisland do....  386.72 


Arrival  and  doaranoe  of  vessels  and  commerce  at  Savannah,  Ga,,  from  January  1, 187S, 

to  December  SI,  1890. 


ABRIYED. 


Foreign  ports. 

••a 

Coastwise. 

Total. 

Year. 

American  veBsek. 

foreign  vessels. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

Na 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

u^ 
O 

1873... 

488 

881,595 

11,934 

34 

16, 140 

883 

218 

119,316 

2,999 

710 

517,051 

15,316 

Fut. 
17.50 

1874... 

418 

854,700 

10,048 

66 

41,030 

847 

284 

182,517 

4,232 

768 

578,247 

16,127 

17.50 

1875... 

370 

310.877 

10,102 

67 

89,832 

781 

222 

145,748 

3,290 

659 

495,923 

14,178 

17.60 

1876... 

865 

320,015 

10,348 

58 

40,298 

087 

260 

169,640 

3,865 

673 

530.496 

15,200 

17.75 

1877... 

338 

879,836 

10,867 

^ 

40,948 

951 

287 

168,247 

3,950 

674 

589,021 

15,768 

18.25 

1878... 

322 

885,532 

10,688 

61 

45,208 

576 

326 

235,787 

5,814 

709 

660,527 

18,078 

18.50 

1879... 

319 

414,784 

8,235 

30 

21,994 

1,576 

278 

198,040 

8,960 

628 

634,828 

12,684 

17.75 

1880... 

388 

446,881 

9,996 

14 

7,724 

430 

244 

172,224 

3,533 

596 

626,829 

13.699 

18.83 

1881... 

383 

508,423 

U,069 

21 

10,729 

170 

254 

151,468 

8,474 

658 

670, 614 

14,780 

19.00 

1882... 

881 

544,488 

12,605 

11 

4,865 

237 

204 

115,061 

2.718 

606 

686,874 

16,429 

19.00 

1883... 

380 

468,226 

10,650 

10 

4,115 

106 

160 

87,020 

1,965 

550 

559,366 

12,714 

18.25 

1884... 

388 

482,917 

13,735 

14 

5,632 

90 

287 

174,676 

8,984 

689 

663,225 

17,835 

19.00 

1885... 

305 

493»610 

14,622 

13 

5,058 

116 

251 

163,321 

8,416 

658 

668,989 

18,163 

20.75 

1«86... 

383 

'503,073 

14,534 

10 

5,952 

125 

268 

177,229* 

8,719 

671 

686,254 

18,438 

20.00 

1887... 

430 

543,235 

15,127 

r  S 

2,725 

185 

231 

130,136 

2,800 

669 

676,096 

17,987 

20.40 

1888... 

411 

539,576 

14,907 

'  8 

8,560 

60 

228 

146,075 

8,288 

648 

689,211 

18,306 

20.67 

1888... 

400 

561,463 

15,547 

12 

0,663 

Ul 

808 

215,865 

4,530 

730 

783,891 

20,231 

20.70 

1880.   . 

483 

717,5*1 

19,178 

9 

2,803 

-     69 

800 

193,263 

4,058 

792 

913,217 

23,305 

20.00 

CLEARED. 


1873... 

486 

888,060 

18,749 

65 

30,102 

689 

224 

129,164 

3,194 

755 

557, 816 

17,632 

17.60 

1874... 

480 

407.285 

12,748 

71 

40,397 

822 

229 

145,038 

8,437 

780 

682,730 

17,007 

17.50 

1875... 

818 

284.881 

9,376 

72 

89,811 

804 

195 

128,086 

2,924 

586 

452,228 

13,104 

17.50 

1876... 

410 

361,998 

11,222 

80 

49,483 

1,163 

185 

U9,689 

2.827 

675 

531,781 

15, 212 

17. 75 

1877... 

400 

438,370 

12,081 

65 

44,829 

1,066 

161 

103,342 

2,489 

626 

587,541 

15,736 

18.25 

1878... 

878 

418,868 

10,475 

64 

40,128 

1,255 

260 

183,757 

5,376 

702 

642,843 

17, 105 

18.50 

1878... 

865 

442,734 

8,834 

36 

24,891 

497 

823 

156,470 

8,129 

624 

624,095 

12,460 

17.75 

1880... 

810 

484,864 

10,108 

26 

12,586 

271 

248 

168,255 

8,446 

578 

615,655 

13,825 

18.33 

1881... 

868 

608,422 

11,458 

22 

13,052 

253 

261 

180,579 

8,745 

652 

702,053 

15,456 

19.00 

1882... 

850 

606,213 

11,917 

23 

9,155 

205 

208 

135,375 

8,023 

582 

650,743 

15, 145 

19.00 

1883... 

855 

415,720 

9,780 

10 

4,115 

90 

165 

87,400 

2,015 

530 

507,235 

11,885 

18.25 

18S4... 

880 

482,802 

13,883 

15 

5,634 

131 

288 

194,075 

4,315 

668 

652,411 

17,809 

19.00 

188&... 

414 

502,778 

14,672 

20 

8.722 

148 

228 

154,858 

8,344 

662 

666,353' 

18,164 

20.17 

1888... 

878 

473,134 

18,912 

8 

939 

24 

262 

194,793 

3,970 

643 

668,867 

17,906 

20.00 

1887... 

880 

480,080 

14,167 

4 

678 

29 

268 

202,656 

4.186 

653 

683,364 

18,882 

20.00 

1888... 

882 

507,075 

14,231 

8 

2.583 

63 

233 

167,836 

3,657 

623 

677.494 

17, 851 

1888... 

886 

540,286 

15,505 

7 

1,323 

51 

807 

220,181 

4,601 

711 

767,747 

20,157 

1880... 

452 

663,227 

18,815 

14 

4,087 

161 

323 

248.013 

5,078 

789 

915,327. 

24,054 

20.76 

C^pt.  O.  M.  Carter, 

Corpe  of  Engineers,  U,  8.  A. 

ENG  01 95 


T.  F.  Johnson, 

Collector. 
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Commerce  at  Savannah,  Ga,,  «to. — Continued. 
COMMEBCB. 


Yean. 

Yalaeof 
exports. 

Yalne  of 
imports. 

Duties 
coUected. 

Years. 

Yalneof 
exports. 

Yalueof 
imports. 

Duties 
eoUeeted. 

1877 

$82,108,858 
40,028,988 
40,901,421 
47,836,411 
58,985,901 
52,004,248 
53,915,934 

$86,307,908 
42,948,465 
43,064,472 
45,522,480 
48,716,900 
45,052,105 
47,609,796 

$34,959.93 
28,864.35 
27,778.73 
78,458.41 

856,550.22 
61,148.70 
65, 245. 34 

1884 

$46, 425, 513 

AiQ  119  SIA 

$49,147.28 
45,161.40 

1878 

1885 

1886 

48,318,216     49,881,080 
61,033,190     51.118,524 
54,774,082     52,650,223 
56,435,601     53,412,020 
62,892,420     55,062,710 
84,584,326  1  68.220.825 

1879 

35, 455. 53 

1880 

1887 

48, 837. 12 

1881 

1888 

98, 213. 75 

1882           .... 

1889 

58, 815. 54 

1883 

1890 

57, 542. 57 

1 

• 

report  op  captain  o.  m.  carter,  corps  of  engineers,  on  width 
between  training  walls  proposed  for  savannah  harbor. 

^  United  States  Engineer  Office, 

Savcmuihy  Oa.j  June  30y  1891. 

General:  In  my  project  of  August  26, 1887,  for  the  improvement  of 
Savannah  Harbor,  Georgia,  I  discussed  generally  the  subject  of  canal- 
izing the  river,  and  assumed  provisionally  a  splay  of  from  10  to  15  in 
1,000  for  the  upper  reaches  of  the  river  and  of  about  20  in  1,000  for  its 
lower  reaches,  the  width  of  the  channel  increasing  from  600  feet  oppo- 
site the  city  to  about  2,000  feet  at  Tybee  Knoll. 

With  a  view  of  securing  data  for  a  more  accurate  determination  of 
the  proper  form  for  the  improved  channel  and  for  a  general  revision  of 
my  project  of  improvement  a  detailed  survey  of  the  harbor  and  river 
was  made  under  my  direction  in  1889  and  1890,  and  reported  upon  in 
my  revised  project  of  June  30, 1890. 

Sufficient  time  was  then  not  available  to  make  a  study,  with  especial 
reference  to  the  determination  of  the  proper  splay  to  be  given  to  the 
river  ftinnel,  of  the  data  aflforded  by  that  survey.  This  study  has  since 
been  made,  under  my  direction,  by  Mr.  B.  A.  Gieseler,  assistant  en- 
gineer. While  no  material  change  in  the  location  of  the  training  walls 
as  originally  projwsed  by  me  has  been  found  n^feessary  or  desirable, 
more  complete  data  than  ever  before  have  been  available  for  the  study 
of  the.  subject,  and  the  results  obtained  are  of  much  value. 

Mr.  Gieseler^s  report  covers  the  ground  so  fully  that  I  beg  to  submit 
it  entire  (Appendix  I). 

•  The  discussion  of  the  form  of  funnel  for  the  Savannah  Biver  afforded 
an  opportunity  for  a  general  investigation  regarding  the  physical  condi- 
tions governing  tidal  phenomena  in  rivers.  Such  data  as  I  was  able  to 
obtain  have  been  analyzed  by  Mr.  Gieseler.  His  studies  seem  to  indicate 
the  existence  of  a  general  law  by  means  of  which,  given  certain  data, 
among  them  the  tidal  range  and  the  area  of  the  tidal  basin  above  any 
cross  section  in  a  tidal  stream,  there  may  be  determined  the  cross-sec- 
tional area  required  to  propagate  the  tidal  wave  with  undiminished 
range.  It  appears  probable  a£o  that  there  may  be  discovered  a  gen- 
eral law  i>ermitting  the  determination  of  the  proper  cross  section  for 
the  transmission  of  the  tidal  wave  with  any  given  rate  of  decrease. 
While  the  formulae  given  in  Mr.  Gieseler's  paper  are  based  upon  very 
meager  data  and  ne^  further  confirmation,  his  study  of  the  subject  is 
the  most  valuable  that  has  yet  been  made. 

The  studies  entered  upon  promising  results  of  great  practical  value, 
authority  was  sought  to  carry  them  further.    This  was  denied,  and, 
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there  being  no  prospect  of  completing  the  unfinished  work,  Mr.  Giese- 
ler's  preliminary  report  is  submitted  herewith  (Appendix  II).  • 
BespectMly  submitted. 

O.  M.  Carter, 
Captain f  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Cas£y, 

Chief  of  UngineerSy  U.  a.  A. 


bbport  of  mr.  b.  a.  gieseler^  assistant  ekginiubr. 

Unpted  States  Engineer  Office, 

Savanndk,  Ga,,  May  18, 1891, 

Captain  :  I  have  the  honor  to  submit  the  foUowing  report  in  regard  to  tlie  dis- 
tance between  truning  walls  proposed  for  the  improvement  of  Sayannah  Harbor, 
Georgia: 

The  basis  of  this  report  is  formed  by  the  results  of  gau^big  operations  reported 
npofn  by  me  under  dates  of  January  31  and  June  9, 1890,  and  by  the  sounding  taken 
in  the  summer  of  the  same  year,  which  have,  in  the  meantime,  been  platted  on  the 
same  scale  on  which  the  map  of  1887  was  platted.  Cross  sections  at  an  average 
distance  of  1,000  feet  were  taken  from  this  ma^  and  platted  on  six  sheets,  which  are 
submitted  herewith.    Besides  these,  the  foUowing  diagrams*  accompany  this  report : 

Sheet  No,  1. — ^Diagram  showing  mean  elevation  of  surface  during  mean  ebb  and 
flood  flow  and  duration  of  same  in  Front  River  and  North  Channel,  Savannah  Har- 
bor,  frx>m  current -observations  made  in  1889  and  1890. 

Sheet  No.  g. — ^Diagram  showing  cross-sectional  areas  at  mean  surface  of  mean  ebb 
flow  in  Front  River  and  North  Channel,  Savannah  Harbor,  from  survey  made  in  1890. 

Sheet  No,  S, — ^Diagram  showing  ebb  and  flood  volumes  in  Front  l^ver  and  North 
Channel,  Savannah  Harbor,  from  current  observations  made  in  1889  and  1890. 

From  the  diagrams  the  appended  tables  1  and  2  were  constructed,  the  former  giv- 
ing width,  cross-sectional  area,  mean  depth,  and  channel  depth  at  high  water,  while 
the  latter  gives  the  same  data  at  mean  surface  of  ebb  flow,  and,  in  Edition  to  this, 
ebb  discharge  and  mean  ebb  velocity.  According  to  all  this  information  the  state  of 
the  river  in  1890  may  be  summed  up  as  follows : 

i.  I^ont  Biver,  from  Taylor'a  Milt  to  lower  end  of  Wrecks  Channel;  eectiona  B  to  S£; 
dieianee,  6.2  mHis. 

On  this  stretch  of  the  river  the  widths  vaiv  between  500  and  1,100  feet  and  the 
hi^h- water  cross-sectional  areas  between  11,000  and  18,000  square  feet,  the  average 
being  14,300  square  feet;  the  ebb  volume  increases  steadily  from  about  600  to  about 
7OO,WO,0OO  cubic  feet,  and  the  mean  ebb  velocity  varies  from  somewhat  more  than 
1^  feet  to  2^  feet  per  second,  the  avera^  being  2.1  feet.  Above  the  Central  Railroad 
docks  the  high-water  channel  depths  m  places  is  less  than  15  feet.  Below  the  Cen- 
tral Railroad  docks  the  high  water  channel  depths  vary  between  about  18  and  about 
27  feet,  the  average  being  23^  feet. 

$.  From  the  lower  end  of  Wrecks  ChanneH  to  the  m&uth  of  South  Channel;  sections  SS  to 
S9;  diatan4ie,  1.4  miles. 

Here  the  widths  vary  from  about  1,500  feet  to  about  2,700  feet,  and  the  size  of  high- 
water  crosa-sectional  areas  from  37,000  to  43,000  square  feet.  Our  information  in 
regard  to  the  volumes  moving  here  is  not  definite,  because  we  do  not  know  the  pro- 
portion between  the  discharges  of  the  two  lower  mouths  of  Back  River.  It  has  been 
assumed  here  that  of  the  1,000,000,000  cubic  feet  of  Back  River  ebb  volume  700,000,000 
cubic  feet  pass  into  Front  River  at  the  lower  end  of  Wrecks  Channel  and  300,000,000 
cubic  feet  pass  out  of  the  opening  between  Barnwell  Island  No.  3  and  the  Carolina 
shore.  It  has  been  further  assumed  that  the  addition  of  these  700,000,000  cubic  feet 
to  the  Front  River  flow  is  equally  distributed  over  the  three  sections,  33, 34,  and  35.  It 
is  probable,  however,  that  this  addition  has  almost  entirely  taken  place  at  section 
33  already,  in  which  case  the  mean  velocities  at  sections  33  and  34,  as  given  in  the 
tables,  are  of  course  too  small.  Taking^  this  circumstance  into  consideration,  it  ap- 
pears probable  that  the  mean  ebb  velocity  on  this  stretch  averages  about  1.8  feet. 
An  exeellent  channel  of  more  than  the  required  depth  is  maintained  here. 

S.  From  mouth  of  South  Channel  to  Duck  Puddle;  sections  40  to  43;  distance,  1  mile. 

Here  the  widths  vary  from  about  1,400  to  about  2,000  feet  and  the  high-water  cross- 
sectional  areas  from  about  25,000  to  about  38,000  square  feet;  the  ebb  volume  (which 

•  Omitted. 
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underlies  the  same  doabt  as  above)  is  diminished  at  the  month  of  Sonth  Channel  from 
l,500,000,00ato  800,000,000  cnbic  feet,  and  is  then  increased  at  the  lower  mouth  of 
Baok  River  to  1,100,000,000  cnbic  feet,  while  the  mean  velacitv  averages  about  1^ 
feet  per  second.  The  high-water  channel  depth  on  this  stretch  varies  between  22 
and  25  feet. 

4,  jFVom  the  upper  to  the  lower  vMmth  of  Duck  Puddle;  secHone,  44  to  49;  dieiance  U 
mUea.  •    ■ 

Here  the  widths  vary  from  1,100  to  1,560  feet  and  the  high-water  cross-sectional 
areas  from  29,000  to  d2,300  square  feet;  the  ebb  volume,  after  haying  been  slightly 
diminished  by  the  Duck  Puddle  flow^  steadily  increases  from  1,060,000  to  1,100,0^,000 
cubic  feet,  and  the  mean  ebb  velocity  averages  1.7  feet.  An  excellent  channel  of 
more  than  the  required  depth  is  maintained  throughout  this  stretch. 

5.  From  the  lower  mouth  of  Duok  Puddle  to  the  mouth  of  Wright  Biver;  eections  50  to 
75;  distance  6. S  milee. 

Here  the  widths  at  mean  surface  of  ebb  flow  vary  greatly,  on  account  of  the  con- 
traction at  various  places  by  means  of  wing  dams.  Between  wing  dams  6  and  25  the 
width  is  onlv  1,160  feet,  while  the  unresmcted  river  expands  to  as  much  as  5,000 
feet.  The  ebb  volume,  after  having  taken  up  the  Duck  Puddle  flow,  increases  stead- 
ily from  about  1,200,000,000  to  about  1,750,000,000  cubic  feet;  the  mean  ebb  velocities 
varv  between  somewhat  less  than  1-|-|  feet  and  somewhat  more  than  2  feet,  and  the 
high- water  channel  depth  ranges  from  20  feet  to  more  than  30  feeit. 

In  order  now  to  amve  at  a  basis  in  regard  to  the  channel  dimensions  needed, 
first  in  Front  River,  so  as  io  maintain  there  a  depth  of  26  feet  at  high  water,  we 
proceed  to  consider  the  conditions  in  that  part  of  the  river,  where  the  channel  at 
present  conforms  most  to  what  it  is  desired  to  obtain,  viz,  the  stretch  lying  be- 
tween Kinzeys  Dock  and  the  Savannah,  Florida  and  Western  Railway  wharves,  sec- 
tions 13  to  24.  Taking  means  of  all  these  sections  we  find  that  in  this  region,  to  a 
mean  depth  of  17.3  feet  at  mean  surface  of  ebb  flow,  there  corresponds  a  channel 
depth  at  high  water  of  24.5  feet,  which  leads  to  the  conclusion  that  to  a  mean  depth 
at  mean  surface  of  ebb  flow  of  somewhat  more  than  18  feet  there  would  correspond 
the  desired  channel  depth  of  26  feet  at  high  water. 

On  the  basis  of  a  moan  depth  of  19  feet  at  mean  surface  of  ebb  flow  and  a  mean 
ebb  velocity  of  2  feet  per  second,  areas  and  widths  have  been  computed  for  Front 
River  and  are  rendered  in  table  No.  3.  On  the  whole,  contraction  of  width  is  re- 
quired, excepting  in  the  vicinity  of  the  city  exchange,  where  the  present  width  ap- 
pears to  be  too  narrow. 

The  stretch  of  river  lying  immediately  below  Front  River  requires  no  improve- 
ment, channel  depths  more  than  sufficient  prevailing  down  to  the  mouth  of  South 
Channel. 

From  there  to  Duck  Puddle  a  permament  26-foot  channel  is  hardly  possible  in  the 
presence  of  the  enormous  drain  South  Channel  makes  on  the  flow  in  the  navigable 
part  of  the  river. 

In  order  to  arrive  at  a  basis  in  regard  to  the  conditions  required  in  North  Channel 
so  as  to  maintain  there  a  depth  of  26  feet  at  high  water  we  now  proceed  to  investi- 
gate existiug  circumstances  at  those  places  where  the  river  has  already  been  re- 
stricted. The  following  is  an  abstract  from  tables  No.  1  and  No.  2,  giving  the  con- 
ditions of  1890  at  such  points  where  wing  dams  have  been  built : 


Number  of  crow 
aoction. 

Numbers  of 
wing  dams. 

Hieh-water 
channel 
depth. 

Mean  depth  at 
of  ebb  flow. 

Moan  obb 
velocity 
per  second. 

Bemarka. 

50 

4  and  23 
Sand  25 
10  and  27 
14  and  20 
26  and  33 
28  and  40 

Fea. 
25.3. 
27.8 
24.8 
28.9 
80.9 
23.9 

Feet. 
18.3 
19.4 
16.1 
18.1 
19.6 
17.5 

Feet. 

1.93 
2.19 

52 

54 

59 

2.00 
2.21 

69 

74 

Main  opening  only. 

Heans 

26.5 

18.2 

2.08 

This  leads  to  almost  the  same  results  concerning  the  required  mean  depth  and 
mean  ebb  velocity  that  were  obtained  above  from  a  consideration  of  part  of  Front 
River.  But  for  the  mean  velocity  there  is  another  source  of  information;  viz,  the 
stretch  of  North  Channel  between  Spirit  Island  and  the  Carolina  shore,  where,  as 
stated  above,  a  channel  is  maintained  hj  a  mean  ebb  velocity  of  1.7  feet.  It  ap- 
pears sdl  the  more  advisable  to  make  this  smaller  figure  the  basis  of  our  computa- 
tions, as  the  comtemplated  construction  of  the  Mackay  Point  Jetty  will  ultimately 
increase  the  velocities  in  the  entire  navigable  river  from  that  point  down. 
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In  accordauce  with  these  considerations  the  following  computations  have  been 
made  and  their  results  rendered  in  table  No.  3 :  The  fnture  cross-sectional  area  has 
been  oompnted  from  th^  known  discharge  and  starting  with  a  future  mean  velocity 
of  1.7  feet  at  cross  section  F,  which  velocity  is  grs^nally  increased  to  2  feet  at 
cross  section  75,  near  mouth  of  Wright  River.  From  the  area  so  formed  the  re- 
quired width  is  deduced  by  dividing  with  the  assumed  mean  depth  at  mean  surface 
of  ebb  flow,  viz,  19  feet.  The  quotient  would  be  the  required  width  if  the  training 
walls  were  to  be  carried  up  to  mgh  water;  but  as  they  are  for  the  beginning  only  to 
be  carried  up  to  low- water  level,  the  actual  profile  has  a  considerably  greater  width 
at  high  water  than  it  has  at  low  water.  The  widths  between  training  walls  must, 
therefore,  b^  made  smaller,  and  in  oxder  to  find  what  they  should  be  we  designate 
aa  follows: 

H  =  high-water  width. 

a  =  Cross-sectioiial  area  at  mean  surface  of  ebb  flow. 
X  ^  width  between  training  walls. 

Now  when  it  is  considered  that  mean  surface  of  ebb  flow  is  2.7  feet  above  mean 
low-water  (see  sheet  No.  1)  then  we  have — 
a  =  (19  —  2.7)  «  -I-  2.7  H  =  16.3  x  +  2.7  H,  from  which  we  find— 

g  —  2.7  H 
*=  "15:3 

According  to  this  equation  the  required  widths  between  training  walls  have  been 
computed  from  Spirit  Island  down  to  the  mouth  of  Wright  River,  H  having  been 
assumed  as  gradually  increasing  from  2,000  to  4,000  feet  and  Ducl^  Puddle  having 
been  assumed  as  closed. 

Submitting  the  above,  I  am,  captain,  very  respectfrilly,  your  obedient  servant, 

£.  A.  GlESBLEB. 

A8si8tani  Engineer. 
Capt.  O.  M.  Carteb, 

CurjpB  ofEngineerBf  U,  8,  A. 


Tabus  No.  l.—Phy8ioalelemmiU  of  Front  Biver  and  North  Channel,' 1890. 


TTinnbfT 

Distanoe 

bdtweeii 

cross  aeo- 

tions. 

At  mean  high  water. 

of  erosa 
section. 

Width. 

Area  of 

cross  see- 

tion. 

Mean 
depth. 

Channel 
depth. 

Location. 

B 

Feet. 

Feet.  ' 

800 

860 

900 

1,050 

1,280 

1.200 

1,190 

1,020 

1,170 

050 

912 

1,090 

915 

675 

535 

535 

515 

560 

710 

905 

970 

770 

7S2 

602 

800 

SI 

1,060 
1,000 
1,000 
1,070 
1,120 
1,100 
2.860 

13,000 
12,727 
13,300 
14,720 
U,840 
14,990 
18, 310 
14,630 
14,650 
14,040 
14,950 
14,900 
13,270 
12,280 
12,060 
11,650 
12,528 
14,290 
14,445 
14,260 
14,830 
14,910 
14,400 
14,834 
15,410 
14,425 
14.190 
13,654 
14,616 
15,800 
16,834 
18,240 
42,184 

Feet. 
13.9 
15.1 
14.1 
12.7 
11.6 
12.4 
12.6 
11.8 
12.6 
15.4 
15.4 
13.7 
16.8 
19.7 
23.0 
22.6 
22.6 
22.4 
20.1 
14.5 
14.7 
19.3 
20.4 
20.8 
16.1 
17.2 
15.1 
13.5 
13.7 
14.6 
14.8 
15.0 
10.6 
18.7 

Feet. 
18.8 
18.8 
15.4 
14.9 
16.1 
18.2 
14.3 
14.8 
19.4 
17.5 
23.5 
22.6 
23.2 
22.3 
26.9 
23.9 
24.5 
26.0 
23.6 
23.1 
23.2 
23.2 
25.5 
26.3 
24.0 
23.4 
22.9 
23.8 
25.5 
24.5 
21.5 
21.5 
24.6 
88.6 

Below  Taylor's  Mill. 

Keed'sMill. 

Marsh  Island. 

Waterworks. 

Lower  end  of  Marsh  Island. 

Upper  end  of  Central  Railroad  Rook. 
A  Upper  Cypress. 

Above  canal. 

Central  Railroad  Elevator. 

Kinzey's  Dock. 

Above  Paulsen's  Wharf. 

Baree  office. 

Cotton  press. 

Gordon's  Wharf. 

Bilbo  Canal. 

OTree. 

Fig  Ishmd  Light. 

Lower  end  S.  F.  and  W.  Wharf. 
A  Cypress. 

Lower  end  Wreck  ChanneL 
Above  Fort  Oglethorpe. 

t 

2 

Z 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

1» 

» 

21 

28 

2S 

24, 

21. 

28. 

27 

28 

» 

20 

11 

22 

22. 

1,250 

1,250 

1,200 

1,800 

1,550 

1,000 

1,000 

1,000 

1,000 

1,100 

1,100 

1,050 

1,170 

1,250 

750 

760 

810 

810 

1,080 

1,180 

1.030 

1^030 

•80 

860 

860 

860 

260 

260 

260 

260 

770 

780 

1,€80 

Digitized  by  LjOOQIC 


1610      REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Table  No.  1. — Physical  elements  of  Front  Biver  and  North  Channel,  1890— ContinneA. 


Distance 
between 
cross  sec- 
tions. 

At  mean 

high  water. 

of  crou 
section. 

Width. 

Area  of 
cross  sec- 
tion. 

Mean 
depth. 

Channel 
deptii. 

Location. 

JW. 

Feet. 

Sq./eeL 
42.030 

Feet 

Feet 

34 

1,120 

2,280 

18.4 

38.6 

Below  Fort  Oglethorpe. 

Upper  end  Barowell  IfUaiid  No.  2. 

35 

1,050 

1,580 

37,300 

23.6 

34.1 

36 

870 

1,820 

38,030 

20.9 

«4.6 

37 

870 

2,100 

39.319 

18.7 

36.7 

38 

1,100 

2,640 

42,773 

16.8 

32.7 

39 

1,100 

2,720 

42,855 

15.8 

26.7 

Konth  of  South  Channel. 

40 

1,100 

1,970 

26,966 

18.7 

24.1 

Wing  Dam  No.  15. 

41 

1,220 

1.440 

24,904 

17.8 

24.9 

Lower  end  BarnwoU  Island,  Ko.  8. 

42 

1,240 

2,080 

38,830 

18.4 

24.9 

43 

1,210 

1,900 

85.920 

18.9 

24.7 

Month  of  Dnck  Paddle. 

44 

1,230 

1,420 

31,030 

2L9 

89.2 

45 

1,040 

1,180 

29,123 

24.7 

41.7 

ABi^ht. 

46 

1,080 

1,120 

29,010 

26.9 

40.7 

P 

1,050 

1,200 

29,190 

24.8 

87.7 

A  Beacon. 

47 

760 

1,866 

31,845 

23.4 

36.0 

48 

760 

1,880 

82,210 

28.3 

33.8 

49 

750 

1,580 

32,370 

20.6 

28.3 

ABnsh. 

Winff  dams  Nos.  4  and  23.  lower  month 
of  Dnck  Paddle. 

60 

750 

1.980 

30,966 

15.6 

25.3 

61 

1.060 

3,140 

44,276 

14.1 

22.8 

62 

1,400 

3  760 

87,700 

10.0 

27.8 

Wing  dams  )fos.  6  and  25. 

68 

1,160 

4,120 

49.080 

11.9 

27.8 

64 

1,140 

3,920 

61,136 

18.0 

24.0 

Wing  dams  Nos.  10  and  27. 

65 

1,270 

3,800 

46,345 

14.0 

28.9 

Upper  Elba  Island  lUiige  Beacon. 

66 

1,200 

2,880 

44.918 

15.6 

37.9 

67 

1,270 

2,580 

45.050 

17.6 

81.9 

Lower  Elba  Island  Range  Beacon. 

68 

1,100 

2,440 

44,140 

18.1 

25.6 

69 

900 

2,640 

88,555 

15.2 

26.9 

Wing  dams  Nos.  14  and  29. 

60 

1,280 

2,800 

60,185 

17.9 

21.6 

61 

840 

8,160 

40,506 

12.8 

2L8 

Wing  Dam  No.  13. 

62 

1,070 

8,480 

61,806 

14.9 

23.2 

63..... 

1,050 

8.700 

54,944 

14.8 

25.9 

Center  of  Big  Gap  Dam. 
Lower  end  of  Big  Crap  Dam. 

64 

1,065 

8,790 

66,690 

14.9 

29.4 

65 

1.066 

8,416 

64,680 

16.0 

31.4 

66 

1,200 

8,600 

66,063 

16.0 

28.9 

Above  Venus  Point,  upper  beacon. 

67 

1,340 

8,760 

50.880 

15.9 

25.7 

Below  Venus  Point,  upper  beacon. 

68 

1,140 

8,840 

62.250 

16.2 

26.4 

69 

1,140 

3.540 

45,856 

18.0 

80.9 

Wing  dams  Nos.  26  and  33. 

70 

850 

8,520 

60,360 

17.1 

26.9 

71 

850 

8,680 

61.160 

17.1 

26.2 

H 

790 

8,720 

61.850 

16u6 

23.9 

72 

790 

4.060 

64,856 

16.0 

22.9 

78 

815 

4,500 

67,550 

15.0 

22.9 

74 

815 

4.840 

61.326 

12.7 

23.9 

Wing  Dam  No.  35. 
Mouth  of  Wright  River. 

75 

900 

5.410 

77,190 

14.3 

22.0 

Tablb  No.  2,— Physical  and  tidal  elements  of  Front  Biver  and  North  Channel,  1890, 


At  mean  surface  of  mean  ebb  flow. 

Mean  ebb. 

jNumoer 
of  cross 
section. 

Width. 

Area  of 

cross  sec-* 

tion. 

Mean 
depth. 

Chan- 
nel 
depth. 

Duration. 

Discharge 
per  second. 

Mean  Te- 
locity per 
second. 

B 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Feet. 

800 

860 

900 

1,050 

1,280 

1.160 

1,190 

1.615 

1,166 

945 

912 

1.090 

915 

675 

535 

535 

515 

560 

10,365 
9,940 
10,011 
10,652 
10,940 
11,062 
12.900 
10,665 
11,395 
10.875 
11. 110 
11.650 
10,840 
10,330 
10,097 
9,744 
10,426 

Feet. 
ILO 
12.1 
11.0 
9.5 
8.8 
9.4 
9.8 
&0 
9.1 
12.1 
U.9 
10.2 
12.7 
16.1 
10.3 
18.9 
18.9 
18.6 

Feet. 
15.7 
15.8 
12.3 

n.8 

12.9 
14.9 
U.0 
11.6 
16.0 
14.1 
20.1 
19.1 
19.6 
18.7 
23.2 
22.2 
20.7 
22.8 

-   OubU/eet. 
699,000,000 
601,000,000 
603,000,000 
606, 000, 000 
611.000,000 
617,000,000 
624,000,000 
631,000,000 
636,000,000 
641,000.000 
643,000,000 
644,000.000 
645,000,000 
648,000,000 
651,000,000 
652, 000, 000 
653, 000, 000 
654,000,000 

Seeonde. 
80,420 
30,300 
30.180 
80,060 
29,940 
29,760 
29,700 
29,580 
29,520 
29,400 
29,280 
29,160 
29,040 
28.980 
28,800 
28,740 
28,680 
28,620 

Cfubicfeet. 
19,691 
19,835 
19,980 
20,160 
20,407 
20,738 
21.010 
21,332 
21, 515 
21,803 
21,960 
22,085 
22, 2U 
22,360 
22,604 
22,690 
22,769 
22,851 

Feet. 
2.24 
L91 
2.01 
2.01 
1.92 
1.90 
1.90 
L65 
2.02 
1.91 
2.02 
1.99 
1.91 
2.06 
2.19 
2.25 
2.34 
2.19 
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Table   No.    2.^Phy8i€al   and  tidal  elements  of   lYont  Biver  and   North  Channel, 

i^5<?— Continued. 


Kumber 
of  croes 
flection. 


18.. 
39.. 
20.. 
21.. 
22.. 
23-. 
24.. 
25.. 
2G.. 
27.. 
28.. 
29.. 
30.. 
31.. 
32.. 
83.. 
34.. 
35.. 
30.. 
37.. 
38.. 
3».. 
40.. 
41.. 
42.. 
43.. 


F. 
47. 
48. 
49. 
SO. 
51. 
52. 
53. 
54. 
56. 
56. 
57. 
66. 
59. 


ei.. 
c. 

43.. 
61.. 
65.. 


m.. 

76.. 
71.. 
B.. 
72.. 
TJ.. 
74... 
75... 


At  mean  surface  of  mean  ebl>  flow. 


Width. 


/Vrt. 
710 
675 

708 
732 
692 
670 
840 
890 
980 
MO 
940 
1,020 
1,070 
1,075 
2,220 
2,040 
1,530 
1,800 
2,085 
2.520 
2,710 
1,820 
1,420 
2.060 
1,890 
1,390 
1,150 
1,100 
1,180 
1,340 
1,360 
1,560 
1,240 
8, 110 
1,160 
4.080 
2,700 
3,200 
2,860 
2,550 
2,410 
1,560 
2,780 
8,120 
8,460 
3,690 
8,770 
8,880 
3,460 
3.660 
3.760 
1,600 
8,240 
8,460 
3,940 
3,080 
4,440 
4.600 
5,830 
I 


Area  of 

croBs  sec- 
tion. 


JSq.  JtH, 
11,589 
11,013 
10,865 
11,865 
12,075 
11,700 
11,481 
11,924 
10,672 
10,032 
9,654 
10,636 
11,510 
12,340 
13.795 
33,080 
82,830 
80,930 
30,646 
80,760 
82,460 
31,780 
19.130 
19,040 
29,820 
28,150 
25,270 
24,335 
24,470 
24,810 
26,330 
26,600 
25,981 
22,726 
81,275 
22.534 
31,930 
85,808 
32.588 
82,780 
84,156 
33,824 
28,190 
88,316 
27,128 
87,  OU 
80.192 
40.466 
40,180 
41,170 
44,060 
46,020 
81,410 
45,900 
46,140 
46,000 
47,690 
48.460 
40.760 
64,160 


Mean 
depth. 


Feet. 
16.3 
16.3 
17.2 
15.4 
16.5 
16.0 
17.1 
14.2 
12.0 
10.2 
10.4 
11.8 
U.8 
11.5 
12.8 
14.9 
16.1 
20.2 
17.0 
14.8 
12.9 
11.7 
10.5 
13.4 
14.5 
14.9 
1&2 
21.2 
22.2 
20.6 
19.7 
19.6 
16.7 
18.3 
10.1 
19.4 
7.8 
18.1 
10.0 
1L6 
13.8 
14.0 
18.1 
13.8 

a7 

10.6 
10.6 
10.7 
11.9 
1L9 
12.0 
12.2 
19.6 
14.2 
13.8 
12.7 
12.0 
10.9 
8.9 
10.2 


Chan- 
nel 
depth. 


Tut. 
10.8 
10.3 
19.3 
19.4 
19.7 
22.4 
20.1 
19.4 
18.9 
19.9 
21.5 
20.5 
17.5 
17.6 
20.5 
84.5 
34.6 
80.1 
30.6 
32.6 
28.6 
22.6 
20.0 
20.8 
20.8 
20.6 
35.1 
37.6 
39.6 
83.7 
32.0 
29.7 
24.2 
2L2 
18.7 
23.7 
23.7 
20.2 
24.7 
83.7 
27.7 
21.3 
22.7 
17.4 
17.1 
18.0 
21.7 
2S.2 
27.2 
84.7 
2L5 
21.2 
26.7 
22.7 
21.0 
19.7 
18.7 
18.7 
19.7 
18.7 


Mean  ebb. 


Discharge. 


Ou&u:  Sett. 

656,000,000 

659,000,000 

663,000,000 

664,000,000 

666,000,000 

668,000,000 

670,000,000 

672,000,000 

675,000,000 

676,000,000 

678, 000, 000 

680,000,000 

682,000,000 

684,000,000 

688,000,000 

900,000,000 

1,145,000,000 

1,470,000,000 

1,480,000,000 

1,490,000,000 

1,607,000,000 

1,522,000,000 

793.000,000 

805,000,000 

1,110,000,000 

1,085,000,000 

1,062,000,000 

1,070,000,000 

1,076,000,000 

1,086,000,000 

1,092,000,000 

1, 099, 000, 000 

1, 105, 000, 000 

1,113,000,000 

1,216,000.000 

1,240,000,000 

1,262,000,000 

1,285,000,000 

1,307,000,000 

1,827,000,000 

1,350,000,000 

1,365,000,000 

1,375,000,000 

1, 392, 000, 000 

1,405,000.000 

1,440.000,000 

1,478,000,000 

1,517,000,000 

1,537,000,000 

1,557,000,000 

1,682,000,000 

1,602,000,000 

1,625,000,000 

1,640,000,000 

1, 655, 000, 000 

1, 670, 000, 000 

1, 687, 000, 000 

1,707,000,000 

1, 728, 000, 000 

1,755,000,000 


Duration. 


Seconds. 
28,500 
28.380 
28,260 
28,200 
28,080 
27,960 
27,900 
27,780 
27,720 
27,660 
27,540 
27,480 
27,860 
27,300 
27,180 
27,120 
27,000 
26,880 
26,820 
26,700 
26,610 
26,490 
26,370 
26,260 
26,180 
26,010 
25,920 
25,800 
25,680 
25,620 
25,560 
25,500 
25,380 
25,820 
25,200 
25,140 
25,020 
24,900 
24,780 
24,660 
24,540 
24,480 
24,420 
24,240 
24,150 
24,094 
24,000 
88,880 
23,700 
23,730 
23,580 
23,430 
23,370 
23,280 
23,190 
23,100 
23,100 
23,100 
23,100 
23,100 


Discharge 
per  second. 


Cubic  feet. 
23,018 
23,221 
23,461 
23,546 
23,718 
23,891 
24,014 
24,190 
24,361 
24,440 
24,619 
24,745 
24,927 
26,055 
25,313 
38,186 
42,407 
54,687 
55,183 
56,806 
56,633 
57,456 
30,072 
30,667 
42,480 
41,715 
40,972 
41,473 
41,900 
42,389 
42,723 
43,098 
43,538 
43,057 
48,254 
48,324 
50,440 
51,606 
52,744 
53,812 
55,012 
55,760 
56,306 
57,426 
68,178 
69,776 
61,584 
63,526 
64,607 
66,613 
67,091 
68,374 
69,684 
70,447 
71,367 
72,294 
73, 030 
73,806 
74,805 
75,974 


Mean  Te- 
locity per 
second. 


Feet. 
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Table  No.  3. — Camputed  channel  tpidtha  in,  Xorih  Channel. 


IHscfaarge 
I>er  second. 

Future 
vcloc- 

ity. 

At  mean  surfuce  of  ebb 
How. 

Number  of  cross  section .     . 

Future 
area 
r=a. 

Assumed 
future 
mean 
depth. 

Future 
width. 

B 

Cubie/eet. 
10,601 
10,835 
10,080 
20,160 
20,407 
20,733 
21,010 
21,332 
21,545 
21.803 
21,060 
22,085 
22,211 
22,360 
22,604 
22,600 
22,760 
22,851 
23,018 
23,221 
23,461 
23,546 
23,718 
23,801 
24, 014 
24,100 
24,351 
24,440 
24,610 
24,745 
24,027 
25,055 
25.313 
33,186 
42,407 
54,687 
5,5,183 
55,805 

Feet. 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

2.oeu 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

0,018 
0,000 
10,080 
10,204 
10.367 
10,505 
10,666 
10,772 
10,002 
10,080 
11,043 
11,106 
11,180 
11, 302 
11, 345 
11,385 
11.426 
11,600 
11,611 
11, 731 
11,773 
11,850 
11,046 
12,007 
12,005 
12, 176 
12,220 
12.310 
12,373 
12,464 
12,528 
12,657 

Feet. 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
19.0 
10.0 
10.0 
10.0 
19.0 
10.0 
10.0 
10.0 
19.0 
19.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
19.0 
10.0 
10.0 
10.0 
19.0 
10.0 
10.0 
10.0 
10.0 

Feet. 
518 

1 

522 

2 

526 

3 

531 

4 

537 

5 

546 

6 

553 

7 

561 

8 

567 

0 

574 

10 

578 

11 

581 

12. 

585 

13 

580 

14 

505 

15 

507 

16 .                             

500 

17 

601 

18 

606 

19 

611 

20 

617 

21 

610 

22 *  .        ...                     

624 

23 

629 

24 

632 

25 .            .                

637 

26 

641 

27 : 

643 

28 .                                            

648 

20 : 

651 

30 

656 

31 

650 

32 

666 

33 

34 

35 

36 

37 , 



1 

r 

f^ -H-  CorrecteA'high'-water'widdh, 

/////////j^— -^  -Mean-'h  iffh— water. 


-™ 

-V-'Surftice-  of'  meanr  ehh-flawJ^ir ^>  % 
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Table  No.  3. — Computed  channel  widths  in  North  Channel — Continued. 


Din- 
charge 

per 
second. 

Futnie 
Velocity. 

At  mean  surface  of  ebb  flow. 

Cort«cted 

H.W. 

width  H. 

Product 

2.7XH. 

P. 

Differ- 
enoe 
a- P. 

Ko.of 
crow 
Motton. 

Fature 
areA=a. 

Asamned 
fntnre 
mean  . 
depth. 

Future 
width. 

a-P. 
16.3. 

44 

ChOnefeet. 
43,700 
44,406 
46,171 
46,667 
46,166 
46,550 
47,084 
47,500 
48,254 
40,324 
50,440 
51,606 
52,744 
53.812 
55,012 
66,760 
56,306 
57,426 
58,178 
60,776 
61,584 
63,526 
64,607 
66,613 
67,001 
68,374 
60,534 
70,447 
71,367 
72,204 
73,030 
73,806 
74,805 
75,074 

Fe^. 

1.67 
1.68 
1.60 
1.70 
LTl 
1.72 
1.73 
1.74 
L76 
1.76 
1.77 
1.78 
1.70 
1.80 
1.81 
1.82 
1.83 
L84 
L86 
L86 
1.87 
L88 
1.80 
1.00 
1.01 
1.02 
L03 
1.04 
LOS 
L06 
L07 
1.08 
1.00 
2.00 

26,482 
26,730 
26,868 
27,000 
27,064 
27,216 
27,350 
27,574 
28,025 
28,500 
28,008 
20,466 
20,000 
30,303 
80,637 
80,770 
31,210 
81.448 
82,184 
82,080 
83,700 
84,184 
84,633 
35.126 
36,610 
36,030 
86,318 
86,600 
86,882 
87,071 
87,321 
87,500 
37,087 

Feet. 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

FeeL 
1,380 
1,304 
1,407 
1,414 
L421 
1.425 
1,432 
1,440 
1,451 
1,475 
1500 
1,628 
1.661 

1,6004 
1,612 
1,620 
1,643 
1,666 
1,601 
1,788 

1,800 
1,818 
1,840 
1,874 

liooo 

1.010 
1,026 
1.041 
1,051 
1,064 

I'SS 
1,000 

Feet, 
2,000 
2060 
2,130 
2,180 
2,240 
2,280 
2,330 
2,370 
2,430 
2,520 
2,580 
2,660 
2,730 
2800 
2,870 
2,040 
8,000 
8,070 
8,120 
8;  180 
8,250 
8,300 
8,870 
8,440 
3,520 
8,600 
8,660 
3,700 
8,760 
8,800 
3,850 
3,000 
8,060 
4.000 

5,562 
5,751 
5  886 
6,048 

tlSf 
6,201 

6,300 

6,661 

6,804 

6,066 

T,156 

T.871 

7,660 

7,740 

7,088 

8,100 

8.280 

8,424 

8,586 

8,776 

8,010 

0,100 

0,288 

0,604 

0,603 

0,855 

9,000 

10,152 

10,260 

10,805 

10,530 

10,665 

10,800 

20,020 
20,970 
20,077 
20,052 
20,008 
20,025 
20,051 
21,013 
21,221 
21,534 
21,843 
22,005 
22,340 
22,644 
22,700 
22,670 
22,021 
23,024 
23,548 
24,165 
24,880 
25,084 
25,245 
25,622 
25,017 
26,175 
26,823 
26,448 
26,622 
26,676 
26,791 
26,025 
27,187 

1.278 
1.283 

45 

46 

F 

47 '... 

48 

1,282 
1,283 
1,285 
1,289 
1, 302 
1,321 
1,340 
1,356 
1,371 
1,380 

40 

SO 

51 

82 

S3 

54 

56 

56 

67 

58 

1,303 

SO 

1,301 

eo 

1,406 

61 

1,412 

62 

1,445 
1,482 

63 

64 

1,526 

65 

1.530 

60 

1,540 

67 

1,572 

68 

1,500 

60 

1,602 

70 

1,614 

71 

1,622 

H 

1,633 

72 

1,634 

78 

1,644 

74 

1,652 

75 

1,668 

report  of  mr.  e.  a.  oibsbler^  assistant  enginber. 

United  States  Enginebr  Office, 

Savannah,  Oa,,  June  4, 1891. 

Captain:  I  have  the  honor  to  report  as  follows  on  investigations  made  by  me  of 
the  subject  of  the  tidal  range  in  rivers  and  estuaries : 

In  a  report  submitted  to  ^ou  on  March  9, 1€90, 1  discussed  in  a  general  way  the 
prohlemof  the  physical  conditions  governing  tidal  phenomena  in  rivers  and  its  prac- 
tical importance  in  the  planning  ofworks  of  improvement. 

I  BUff nested  that  an  attempt  be  made  to  solve  this  problem  by  a  systematic  discus- 
sion of  the  information  bearing  on  it,  which  has  accumulated  in  the  United  States 
Government  offices.  Such  a  discussion,  I  added,  even  if  it  did  not  solve  the  problem 
in  question,  could  hardly  faU  to  render  some  results  of  value.  I  believe  that  this 
prediction  will  be  found  fully  verified  by  the  results  of  a  comparative  analysis  of 
eleven  tidal  rivers,  which  I  have  the  honor  herewith  to  submit. 

The  data  for  two  of  these  rivers,  the  James  and  the  Nausemond,  were  obtained  from 
Colonel  Craighill  and  Lieutenant  Fiebeffer,  those  received  from  the  former  officer 
heinff  especiiuly  detailed  and  explicit.  But  both  these  rivers  are  small,  and  the 
tidal  conditions  on  them  are  not  variegated,  so  Ihat  only  three  individual  results 
could  be  deduced  from  them. 

The  data  for  the  Savannah  River  were  obtained  from  the  records  of  this  office,  and 
seven  individual  results  were  deduced  from  them. 

The  data  for  the  remaining  eight  rivers  were  gathered  from  puhlications  of  the 
Chief  of  Engineers,  of  the  Coast  and  Geodetic  Survey,  and  of  various  English,  Ger- 
man, and  French  authors.    From  these,  nineteen  individual  results  were  deduced. 

I  desire  to  add  that  nearly  all  of  the  very  considerable  amount  of  work,  the  final 
results  of  which  are  presented  here,  has  been  done  by  me  in  my  leisure  hours.  I 
now  proceed  to  enter  upon  the  subject  of  the  report. 

When  tidal  rivers  or  estuaries  are  improved  by  means  of  works  of  restriction  it 
freqaently  happens,  in  consequence  of  such  improvement,  that  the  volume  of  dis- 
duffge  la  dimimaheai  not  only  on  account  of  the  saperficiai  area  of  the  river  having 
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been  decreased,  but  also  on  aoooont  of  a  diminntion  of  the  rangd  of  tide,  caused  by  the 
greater  resistance  which  the  restricted  bed  offers  to  the  passage  of  the  tidal  wave. 

In  tlie  river  proper  the  evil  conseqnences  arising  &om*  this  loss  of  volume  are 
generally  more  than  counterbalanced  by  the  beneficial  effects  of  restriction;  but  in 
the  entrance  the  decrease  of  discharge  fre<]nently  has  nndesirable  consequences. 
Here  restriction  ma^r  be  difficult  or  entirelv  impracticable,  and  if  so,  then  the  pos- 
sibility of  maintaining  the  channel  over  uie  outer  bar  diminishes  in  the  same  ratio 
in  which  the  volume  discharged  over  it  is  diminished. 

Hence  it  may  be  said  that  in  many  cases  the  improvement  of  the  river  proper  and 
the  maintenance  of  the  entrance  are  in  a  measure  antagonistic  to  each  other.  The 
employment  of  the  means  best  adapted  to  achieve  the  former  is  apt  to  be  followed 
by  consequences  detrimental  to  the  latter.  A  similar  relation  exists  between  the 
improvement  of  the  entrance  by  restriction  and  the  maintenance  of  the  channel  in 
the  river  above,  and  it  is  an  important  part  of  the  task  of  the  engineer  to  find,  in 
each  case,  the  oest  possible  way  of  reconciling  with  each  other  these  diverging 
interests. 

One  of  the  first  questions,  then,  presenting  itself  in  connection  with  the  improve- 
ment of  the  tidal  nvers  and  their  entrances  is  whether  or  not  the  proposed  works  of 
restriction  are  apt  to  exercise  an  unfavorable  influence  on  the  tidal  range  of  the 
river.  YniUe  experience  and  good  judgment  will  generally  enable  the  engineer  to 
make  a  sound  forecast  in  this  respect,  it  can  not  be  said  that  this  can  always  be 
done  with  that  certainty  which  the  importance  of  the  subject  seems  to  demand.  It 
is  evident  that  there  would  be  no  difficulty  about  any  such  forecast  if  the  conditions 
governing  tidal  phenomena  in  rivers  and  the  influence  exercised  by  each  of  them 
were  known.    In  the  following  an  attempt  has  been  made  to  solve  this  ouestion. 

A  tidal  wave  entering  a  river  or  an  estuary  will  have  its  ran^e  diminisned  in  mov- 
ing upward  until  it  is  either  gradually  obliterated  or  its  furuier  progress  arrested 
by  an  impassable  barrier. 

This  general  course  of  events  is,  however,  subject  to  modifications  in  each  indi- 
vidual case,  so  that  probably  there  do  not  exist  two  rivers  the  tidal  phenomena  of 
which  are  precisely  the  same.  In  some  cases  the  range  of  tides  decreases  rapidly, 
in  others  gradually.  Again,  it  often  remains  unchanged  for  a  long  distance,  and 
sometimes  it  even  increases  before  the  final  deterioration  begins. 

The  estuaries  of  the  Hudson  and  of  the  Delaware,  for  instance,  are  entered  at  Sandy 
Hook  and  between  the  capes,  respectively,  by  tidal  waves  of  about  the  same  range. 
In  the  former  there  is  a  decrease  in  range  of  about  one-third  duribag  the  first  40  miles 
of  its  upward  course  while  in  the  latter  there  is  within  20  mUes  of  its  mouth  an 
increase  in  range  of  about  the  same  amount. 

The  inference  that  such  and  similar  differences  are  caused  by  the  individual  fea- 
tures of  the  river  beds  in  which  the  tidal  waves  move  appears  justified;  audit 
fuirther  appears  probable  that,  generally  speaking,  a  most  important  influence  is 
exercised  Dy  the  relation  between  the  capacil^  of  the  river  bed  and  the  amount  of 
service  it  is  called  upon  to  perform.  The  capacity  of  the  river  bed  is  represented  at 
each  point  by  the  cross-sectional  area  of  the  river  and  the  amount  of  service  it  is 
called  upon  to  perform  by  the  superficial  area  of  the  tidal  basin  above.  The 
.  quotient  of  these  two  may  then  be  ^unposed  to  be  a  measure  of  the  possibilities  of 
tne  tidal  range  above,  up  to  a  point  wnere  the  slope  of  the  river  bottom  becomes  so 
steep  that  it  exercises  a  perceptible  influence  on  the  forther  progress  of  the  tidal 
wave.  In  a  general  way  this  une  of  argument  is  sustained  by  the  fact  that,  where 
an  increaae  of  ranee  takes  place,  we  find  comparatively  great  cross-sectional  areas  and 
small  extent  of  tidal  basin  above,  while,  vice  versa,  where  a  very  marked  decrease  of 
range  takes  place  we  find  comparatively  small  cross-sectional  areas  and  great  ex- 
tent of  tidal  oasin  above.  The  Raritan  River,  in  New  Jersey,  is  a  fair  example  of 
the  former  case,  while  the  St.  Johns  River,  in  Florida,  is  a  striking  illustration  of 
the  latter. 

In  order  to  develop,  on  the  basis  outlined  above,  a  mathematical  expression  for  the 
condition  of  the  river  bed  required  for  a  propagation  of  the  tidal  wave  with  undi-' 
minished  range,  a  comparison  was  made  between  the  following  rivers,  for  each  of 
which  more  or  less  detailed  data  were  available : 

(1)  Hudson;  (2)  Delaware;  (3)  Elbe:  (4)  Clyde;  (5)  Raritan;  (6)  Savannah;  (7) 
"Weser;  (8)  Seine;  (9)  Nansemond;  (10)  James;  (11)  St.  Johns. 

The  high-water  cross-sectional  area  of  each  river  was  determined  at  as  many  points  as 
the  available  data  would  allow,  and  for  each  such  point  the  superficial  area  of  the  tidal 
basin  above  was  computed ;  the  former  was  then  divided  by  the  latter,  and  to  avoid 
cumbrous  decimal  fractions  the  quotient  was  multiplied  by  1,000.000.  Now,  other 
things  being  equal,  the  same  coefficient  must  correspond  to  a  greater  loss  of  range  in 
in  the  case  of  a  higher  range  than  in*the  case  of  the  lower  range.  In  order  to  make 
possible  a  comparison  between  different  rivers  with  different  tidal  ranges  the  figures 
thus  obtained  were  therefore  reduced  to  a  common  basis  by  dividing  eac^  of  them 
by  the  tidal  range  pertaining  to  it. 
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We  designate  as  follows : 

A.  =  Hi^- water  cross-sectional  areft  in  square  feet  at  any  point. 
K,  =  Mean  tidal  range  in  feet  at  the  ^ame  point. 

8.  =  Superficial  area  of  tidal  basin  above  such  point,  expressed  in  miSionB  of 
square  feet. 
We  thea  have  for  C,  the  aboye-desorlbed  coefficient,  at  such  a  place— 

Coefficients  found  according  to  this  expression  were  obtained  for  as  many  points  as 
possible  and  means  of  them  were  taken  for  those  stretches  of  the  river  on  wnich  the 
rate  of  decrease  or  increase  of  range  remained  the  same.  From  the  results  thus  ob- 
tained,  which  are  rendered  in  the  appended  tables,  it  appears  that,  generally  speak- 
ing, to  the  greater  coefficient  there  pertains  the  greats  tendency  towards  constancy 
or  even  increase  of  tidal  range,  with  this  qualification :  That  the  coefficient  remaining 
the  same,  the  approach  to  constancy  or  to  increase  of  range  will  be  the  closer  the 
greater  the  cross-sectional  area. 

A  striking  verification  of  this  is  found  in  the  case  of  the  Savannah  Biver.  Besides 
the  mean  ranges  at  the  various  places  there  were  available  345  rises  and  falls  observed 
simultaneously  at  Fort  Pulaski  and  at  Fort  Oglethorpe.  They  were  grouped  accord- 
ing to  their  height  and  the  following  means  obtained  firom  them: 


Vmaher 
ofobeer- 
vatioiia. 

riBeaaadfiOlBat- 

IncreaBe  or 
decrease  of 

and  per  foot 
of  range. 

PoL»ki. 

OgleUunpe. 

28 

86 

40 

60 

64 

62 

46 

4.66 
6.60 
6.02 
6.51 
7.01 
7.71 
&89 

4.81 
5.47 
5.01 
6.81 
6.70 
7.16 
7.04 

+0.046 

aoo 

-0.027 
-0.060 
-0.067 
-0.100 
-0.166 

It  is  seen  firom  this  table  that  for  the  smallest  range,  for  which  C,  of  course,  is 
greatest,  there  is  an  actual  ffain  of  range  from  the  lower  to  the  upper  point  of  obser- 
vation. Next  comes  a  sli^tly  greater  range  and,  consequently,  a  smaller  C,  for 
which  there  is  no  change  between  the  two  points  of  observation ;  and,  after  that,  the 
loss  in  tidal  ranse  uniformly  increases  with  increasing  range  and  decreasing  C. 

In  order  to  define  clearly  the  influence  exercised  by  the  coefficient  and  by  the  cross- 
sectional  area  on  the  tidal  ran^e  the  results  rendered  on  the  appended  tables  were 
platted  on  the  accompanying  diagram,  the  coefficients.  C,  beinff  the  ordinates,  and 
the  corresponding  cross-sectional  areas  in  square  feet,  A,  being  uie  abscissa.  When- 
ever an  unchanged  tidal  range  pertains  to  these  two  the  points  determined  by  them 
have  been  marked  on  the  diagram  by  two  concentric  circles,  and,  whenever  a  decrease 
or  an  increase  of  range  pertains  to  them  tiie  point  determined  by  them  has  been 
marked  by  a  single  circle.  It  will  be  seen  that  the  various  points  of  no  change  of 
range  are  so  located  that  an  equilateral  hyperbola  introduced  on  the  diagram  corre- 
spondB  with  them  sufficiently  well  to  warrant  the  conclusion  that  it  represents 
approximately  tiie  curve  of  no  change  of  tidal  range.  This  conclusion  is  further 
sustained  by  the  &ct  that  the  points  of  decrease  and  the  points  of  increase  are  located 
as  they  should  be,  the  former  outside  and  the  latter  inside  of  the  hyperbola. 

The  axis  of  ordinates  (the  coefficients)  and  a  line  parallel  to  the  axis  of  abscissas 
(the  cross-sectional  areas)  are  the  asymptotes  of  this  hyperbola,  and  it  now  remains 
to  deduce  its  equation  from  the  general  equation  of  an  equilateral  hyperbola  referred 
to  ItB  asymptotes,  which  is— 


in  which  m  is  the  half  axis  of  the  hyperbola.    In  the  diagram  this  has  been  made 
equal  to  15  units  of  the  y  scale,  and  we  therefore  have 


y:=  112.5  or  y  = 


112.5 


Digitized  by  VjOOQIC 


1516      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

This  would  render  t/  in  its  own  scale,  if  a;  were  expressed  in  the  same,  and  in  order 
to  do  this  we  have  to'  consider  the  relation  between  both  scales,  which  is — 

Length  one  y  unit  =  length  of  5,000  x  miits. 
Xntroducing  this  into  our  equation,  we  obtain 
•  112.5^662,500 

poo^ 

Now  the  asymptotio  x  is  distant  from  the  zero  line  of  the  y  scale  23  units  of  the 
latter.    We  therefore  have 

Coefficient  =  C  =  y  +  23. 

Substituting  this  above,  and  remembering  that  x  and  A  are  identical,  we  now 
find 

C=?«M0O+23.    ^ 


This,  in  connection  with  equation  (1),  renders 

A  _662,500  , 
WQ A—*" 


(2) 


OTf 


AsASR23  =  SR6e2,50a 
Solving  for  A,  we  obtain 

A=SR11.5+  i/SB  562,500 +S<  ft*  IBS 
or,  in  a  more  convenient  form, 

A  =  SbAi.5+    /^^+182.26^ 


(3) 


which  i9  an  eamreasion,  in  UrtM  of  ihe  tidal  range  and  of  the  area  of  the  tidal  hasin,  for  the 
croes-eeoHonat  area  rtlquired  for  apropapation  of  the  tidal  wave  with  undiminished  range. 
Solving  equation  (2)  for  S,  we  obtain 


S: 


A» 
"R  (23  A +  562,500) 


(4) 


which  gives  the  superficial  area  of  tidal  basin  above  a  point  lying  on  a  stretch  of 
river  on  which  the  tidal  wave  undergoes  no  change.  It  should  be  borne  in  mind  that 
while  the  units  of  A  and  of  R  in  these  equations  are  square  feet  and  feet,  respect- 
ively, the  unit  of  8  is  1,000,000  square  feet. 

The  practical  bearing  of  equations  (3)  and  (4)  is  obvious.  By  means  of  them, 
within  certain  limits,  we  can  decide  the  question  as  to  which  way  the  tidal  range 
wiU  be  affected  by  contemplated  works  of  improvement. 

The  tidal  range  of  Front  River,  Savannah,  for  instance,  has  been  considerably 
diminished  by  the  construction  of  the  Cross  Tides  Dam ;  and  it  has  been  suggested 
that  the  tidal  range  might  be  restored  by  widening  and  deepening  the  river  bed. 
The  following  are  the  data  bearing  on  this  case : 


Location. 

Old  range 

Present 
range. 

S. 

Savnimahf  Florida  and  Western  Baihwad  wharves 

Feet. 
6.4 
6.6 
6.4 
6.4 

Feet. 
6.4 
6.1 
4.8 
4.6 

161 

Sarge  office ..         

144 

Bead's  miU 

124 

Cross  tides 
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From  eqaation  (3)  we  find  that  in  order  to  have  a  uniform  range  of  6. 4  feet  &om 
the  Savannah,  Florida  and  Western  Railroad  wharves  up  to  Cross  Tides,  as  formerly, 
the  following  high- water  cross-sectioned  areas  are  needed: 

Square  feet- 

JLt  Savftnnah,  Florida  and  Western  Railroad  wharves..  1 36,936 

At  barge  office 35,703 

At  Road's  mm 32,132 

That  is.  an  average  of  nearly  35,000  sc^nare  feet.  When  it  is  considered  that  at 
present  the  high- water  oross-sectionai  area  on  the  same  stretch  averages  about  14,000 
square  feet,  it  becomes  at  once  apparent  that  the  object  in  view  can  hardly  be  at- 
tained in  the  way  suggested. 

The  meager  data  that  were  available  for  this  discussion  are  not  sufflciont  to  let  the 
results  appear  as  either  final  or  exhaustive.  But  these  results  are  of  such  signifi- 
cance as  to  make  desirable  the  collection  of  additional  data,  for  the  purpose  of  form- 
ing a  broader  basis  of  further  inquiry  into  a  subject  the  practical  importance  of 
which  can  not  be  doubted.  It  will  then  probably  be  possible  to  find  also  mathemat- 
ical expressions  for  those  cases  in  which  the  tidal  range  decreases  or  increases. 

Submitting  the  above,  I  am,  captain, 

Very  reepectfcQly,  your  odedient  servant, 

E.  A.   GlESELER, 

AMistant  Engineer, 
Capt.  O.  M.  Cabteb, 

Corp$  of  Engineers,  U.  8.  A. 


<1)  HUDSOlf. 


Locality. 


BiBtanoe 
tram  mouth. 


SmilllonB 
square 
feet. 


Mean  A  of 
atretch. 


Mean  C  of 
atrotch. 


Change  of 

rane;e  per  10 

miles  ami 

per  foot  of 

range. 


Sandy  Hook 

Battery 

Sing^g... 

BtfiKloat 

TivoU 

CatokiU 

Albany 


KouLHUm. 
0.0 
14.0 
42.0 
92.0 
102.0 
112.0 
139.5 


8,826.4 
3,726.4 
2,580.4 
1,217.2 
040.5 
717.3 


Sq./eet. 

170,000 
151,300 

72,000 


Feet. 

.  4.70 
4.40 
3.30 
3.30 
3.35 
3.20 
2.30 


14.3 
20.0 


26.9 


-0.10 
No  change. 

-0.05 


(2)  DELAWABE. 


ExglaUndXight 
Newcastle  Range 
Big  Tfanber  Creel 
PlTe-Mfle  Point.. 
Bariingtoa  .%..... 
Trnton 


0.0 
20.0 
65.0 
82.0 
90.0 
102.0 
114.5 


20.995 
8,233 
1,549 
495.3 
810.6 
167.0 


2,480,000 
548,000 
139,200 
76,000 
45,300 
17,600 


4.5 
6u0 
0.0 
6.0 
6.0 
5.8 
4.1 


81.6 
27.2 


34.4 
86.5 


db0.14 

No  chHTige. 

No  chiingo. 

No  chaDge. 

-0.03 

—0.27 


(3)  ELBE. 


toebe... 
Hambanr 
KbatarT. 


0.0 
27.2 
55.3 
67.2 
85.2 


1,982 
432 


206,000 
65.000 
19,000 


9.4 
9.1 
8.9 
0.2 
0.0 


22.1 
26.  3 
57.0 


-O.Ol 
—0. 31 
*— 1. 10 


(4)  CLYDE. 


Mwth 

pmiiarton  Caatle 
IJahnairWorkii... 
6)aac»w  Bridge.. 


0.0 

5.25 
10. 0 
17,4 


103.6 
29.8 


26,700 
8,150 


*Inilaenoe  of  upper  alope  perceptible. 


9.7 
10.0 
10.  u 
11.0 


43.7 
92.  0 


No  clmiig«*. 
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(5)  BARITAlf . 


Looiaitjr. 

Dlstaiice 
ftom  mouth. 

Smilliona 

1 
MemAof 
stretch. 

B. 

Mean  C  of 
stretch. 

Change  of 

ranee  per  10 

miira  and 

per  foot  of 

range. 

Sandy  Hook 

Naut,  miles. 

0.0 

12.0 

17.0 

22.5 

Sq.ftet. 

Feet. 
4.70 
4.83 
6.19 
5.16 

SonliiAmboT 

104.7 
18,9 

28,700 
6,500 

108.6 
112.4 

French  T/anoinff ... ., 

+0.14 

Nflw  iRnmswioE 

No  change. 

(Q  SAYAHrNAH  BTTEB  AT  MEAN  RANGE. 


Mooih.. 

Lower  end  Long  Island — 
Lower  end  Wreck  Channel 

BeadMiU 

Head  of  tide 


0.0 
4.6 
11.6 
16.6 
86.4 


407 
160 
124 


62,250 
14,500 


7.0 
7.0 
6.6 
4.84 
0.0 


27.7 
18.2 


-0.08 
-0.62 


m  SAVANNAH  EIVEE  AT  LOW  RANGES. 


Lower  end  Long  Island 

Fort  Oglethorpe 

Lower  end  Long  Island 

Fort  Oglethorpe 

liower  end  Long  Island 
Fort  Oglethorpe 


4.6 

407.0 

1L4 

200.0 

4.6 

407.0 

11.4 

260.0 

4.6 

407.0 

11.4 

260.0 

68,200 
60,200 
60,700 


4.66 

4.81 

5.5 

5.5 

6.02 

5.91 


86.8 
33.0 
31.0 


♦+0.05 

No  change. 

-0,03 


(6>)  SAVANNAH  RIVER  AT  HIGH  RANGES. 


Lower  end  Long  Island 

Fort  Oglethorpe 

Lower  end  Long  Island 
Fort  Oglc^orpe 


4.6 
11.4 

4.6 
11.4 


407.0 
260.0 
407.0 
260.0 


62,950 
64,750 


7.71 
7.16 
8.89 
7.94 


25.5 
23.2 


-0.U 
-0.17 


(7)  WESEB, 


Bremerhafen. 

Elsfloth 

Vegesack  — 
Hasenhueren 
Bremen 


0.0 
18.5 
27.2 
81.8 
37.8 


641.4 

180.0 

55.5 

21.7 


88,100 
19,600 
6,500 


10.8 
9.0 
3.0 
0.9 


2i.2 
32.0 
14L0 


-0.10 
*-1.15 
*-2.28 


(8)  SEINE. 


Le  Havre 

0.0 
10.8 
34.0 
47.5 
66.4 
80.4 

LaBisle 

484.0 

283.0 

210.4 

81.3 

36,150 
24,000 

14.50 
6.40 
5.12 
5.22 
3.21 

.9.7 
38.7 

LaMalleraye 

—0.33 

Dnclalr 

Bouen     ............................ 

No  change. 

St.  AnbalT* 

(9)  NANSEMONB. 


Newman  Point . 
Suffolk 


0.0 
12.1 


129.5 


14,800 


3.01 
3.78 


129.0 


+0.19 


*  Inflnenoe  of  upper  slope  peroepUble. 
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TAHsaiii^, 


^Distance 
from  moath. 


SmUlioiu 
gqaare 
feet. 


Mean  A  of 
fltretoh. 


Mean  C  of 
stretch. 


Change of 

ranee  per  10 

nmes  and 

per  foot  of 

range. 


Month 

Willis  Wbarf 
Breweiy 


0.0 
18.8 
27.0 


144.7 
33.3 


19,500 
9,450 


2.90 
3.50 
3.50 


137.1 


+0.10 
No  change. 


ai)    ST.  JOHNS. 


Montb.. .-•..>. 

MayportMiBB 
JaekaonvlQe... 
BUckpoint  .... 
San  Patricio  .. 

Tocoi 

FaUrtka 

Georgetown  ... 


0.0 
1.5 
10.8 
28.2 
41.9 
67.6 
73.2 
95.8 


4.172.0 
8«  540.0 
8,164.0 
2,028.0 
041.0 
237.0 


57,500 
130,000 
140,000 
125,000 

90.000 


4.6 
4.3 
1.0 


0.3 
(?)  31.0 
(f)  70.0 
(?)  160.0 
(?)  250.0 


—0.68 


The  coefficients  of  St.  Johns  River  above  Jacksonville  are  approximate  only,  be- 
cause R  is  not  known;  their  rapid  increase,  however,  can  not  be  doubted  and  makes 
it  probable  that  somewhere  above  Black  Point  an  increase  of  range  takes  place. 


N   2. 
IMPROVEBflENT  OP  SAVANNAH  RIVER,  GEORGIA. 

The  Savannah  Eiver  is  formed  by  the  junction  of  the  Tugaloo  and 
Keowee,  and  flows  in  a  southeasterly  direction  to  the  sea. 

A  detailed  description  of  this  river  is  found  in  my  report  of  the  exam- 
ination and  survey  of  the  portion  above  Augusta,  printed  as  House  Ex. 
Doc.  !N'o.  213,  Piffcy-first  Congress,  first  session,  and  in  my  report  of  the 
survey  of  the  river  between  Augusta  and  Savannah,  d^ted  June  30, 1890, 
and  printed  as  Appendix  O  2,  Annual  Eeport  of  the  Chief  of  Engineers 
for  1890,  pages  1328-1363. 

For  a  special  history  of  past  work,  see  page  1029,  Annual  Eeport 
Chief  of  Engineers  for  1888,  and  the  annual  reports  of  the  same  officer 
since  that  date. 

ORIGINAIi  CONDITION. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  fi^m  4  to  5  feet  of  water,  but  during  the  low- water  season  there 
aie  various  shoals  in  the  upper  i)ortion  of  the  river  with  low-water 
depths  of  not  more  than  about  3  feet.  The  chief  obstructions  to  navi- 
gation consist  of  sand  and  gravel  bars,  overhanging  trees,  snags,  and 
sunken  logs. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement,  as  outlined  in  my  report  of  June  30, 1890, 
provides  for  the  establishment  of  a  navigable  steamboat  channel  5  feet 
deep  at  ordinary  summer  low  water  between  the  cities  of  Augusta  and 
Savannah. 
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This  is  to  be* accomplished  by  (1)  removing  sand  and  gravel  bars; 
^2)  regulating  portions  of  the  river,  revetting  caving  banks,  and  clos- 
ing incipient  cut-ofb;  (3)  removing  snags  aiid  logs  from  the  channel 
and  overhanging  trees  irom  the  banks  of  the  stream. 

The  cost  of  the  improvement  is  estimated  in  round  numbers  at 
$332,000,  provided  funds  are  regularly  and  adequately  supplied. 

SUMMABY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1890. 

The  first  appropriation  ever  made  for  the  Savannah  Eiver  was  ex- 
pended on  a  snag  boat  built  for  use  upon  tliis  river  and  the  Altamalia. 
This  boat  began  work  upon  the  river  on  February  17, 1882,  and  has  been 
employed  at  intervals  since  that  date,  continuous  work  having  been 
impossible  on  account  of  insufficiency  of  funds.  Irregular  and  inade- 
quate appropriations  have  prevented  the  selection  of  the  most  suitable 
seasons  for  doing  work.  Then,  too,  the  boat  has  been  tied  up  for  months 
at  a  time  in  a  climate  where  decay  is  very  rapid.  As  a  result  numer- 
ous and  costly  repairs  have  had  to  be  made  which  would  not  have  been 
needed  had  the  boat  been  kept  in  commission.  In  1889  the  boat  had 
become  rotten  and  unserviceable  and  was  rebuilt  at  Abbeville,  Ga., 
under  contract  with  Messrs.  M.  A.  Sweeney  A  Bro.,  of  Jeffersonville, 
Ind.,  and  outfitted  at  Savannah.  In  all  the  boat  was  employed  565  days 
upon  the  river  between  Augusta  and  Savannah,  removing  during  that 
time  1  sunken  steamboat,  82  piles,  1,224  snags,  logs,  and  stumps,  and 
1,492  overhanging  trees,  besides  a  number  of  wrecked  flats  and  a  num- 
ber of  other  minor  obstructions.  Many  of  the  obstacles  were  very 
large  and  troublesome,  and  their  removal  without  a  suitable  snag  boat 
would  have  been  impossible. 

In  1883-'85  wing  dams,  projecting  from  the  South  Carolina  bank,  were 
built  for  the  improvement  of  Gardner  Bar,  opposite  the  city  of  Augusta, 
contracting  the  low  water  way  from  650  to  350  feet.  In  the  same  year 
shore  protection  aggregating  in  length  1^376  feet  was  put  in  at  eight 
different  points  along  the  city  front.  Smce  then  contracting  works 
have  been  constructed  at  Course  Bar,  Sand  Bar  Ferry,  and  Blue  House 
Bar,  situated  2,  4,  aiid  6  miles,  respectively,  below  the  city  of  Augusta. 

At  Course  Bar  7  wing  dams  have  been  built,  3  on  the  right  bank  and 
4  on  the  left,  reducing  tiie  low- water  way  from  650  to  350  feet  At  Sand 
Bar  Ferry  5  wing  dams  were  built,  1  on  the  right  bank  and  4  on  the  left, 
reducing  the  low-water  way  from  650  to  400  feet,  and  in  1889  two  addi- 
tional wing  dams  were  constructed  on  the  right  side  of  the  river  and  the 
old  work  was  raised  and  repaired,  reducing  the  low-water  width  to  350 
feet. 

At  Blue  House  Bar  7  wing  dams  were  built,  4  on  the  right  bank  and 
3  on  the  left,  reducing  the  width  of  the  low-water  way  from  650  to  400 
feet.  In  1889,  the  channel  having  shifted,  a  new  dam,  580  feet  long, 
was  constructed,  springing  from  the  right  bank,  and  three  additional 
short  spurs  were  built  on  the  left  bank.  Portions  of  the  old  dams  were 
removed  and  the  resulting  low- water  channel  was  350  feet  in  width. 

These  various  works  have  been  built  of  brush  fascines,  loaded  with 
gravel  and  riprap  stone.  In  their  construction  there  have  been  used  a 
total  of  17,619.61  cubic  yards  of  brush  fascines  and  9,424.09  cubic  yards 
of  gravel  and  stone. 

All  work,  with  the  exception  of  that  done  by  the  snag  boat,  has  been 
done  by  contract. 

Up  to  July  1, 1890,  the  total  expenditures  for  the  work,  including 
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ontstaDding  liabilities,  amounted  to  $93,480.19,  including  $2,500  re- 
ceived from  other  appropriations  for  use  of  snag  boat. 

OPBBATIONS  DURING  THE  FISOAX.  TEAR  ENDING  JUNE  30,  1891. 

Active  operations  dnring  the  fiscal  year  consisted  in  the  removal  of 
snags,  logs,  and  overhanging  trees  by  the  snag-boat  Tocooa,  which  left 
Savannah  ifovember  14  to  begin  work  at  Eiag  Creek. 

Operations  were  carried  on  until  March  12,  when  they  were  inter- 
rupted by  high  water,  but  were  resumed  on  May  12,  and  finally  sus- 
pended on  June  1,  the  boat  being  sent  to  the  Altamaha  Elver. 

Work  was  executed  between  King  Creek  and  Buzzards  Bar,  Barney 
Cut  and  EUison  Landing,  Augusta  and  Brigham  Landing,  Little  Hell 
Landing  and  Blue  Bluflf,  Prescott  Eeach  and  Brigham  King  Creek  and 
Thompson  jwints,  improving  a  total  length  of  river  of  43  miles,  and 
removing  343  snags,  11  stumps,  and  3,443  overhanging  trees;  5  trees 
were  swung  to  bank  and  24  logs  cut  up  on  bank. 

CONDITION  OF  WORK  JUNE  30,  1891. 

The  works  on  the  upper  portion  of  the  river  were  damaged  to  some 
extent  by  the  freshet  that  occurred  during  the  month  of  March  of  this 
year. 

The  water  rose  at  Augusta  on  March  13  to  the  height  of  36.7  feet 
on  the  city  gauge,  only  1.5  feet  lower  than  the  freshet  of  1888,  which 
was  the  highest  ever  recorded. 

An  examination  recently  made  uuder  my  direction  proved  the  condi- 
tion of  the  works  of  improvement  and  of  the  chanuel  to  be  as  follows: 

The  depth  of  water  along  the  city  wharves  at  Augusta  is  ample.  The 
spur  dams  at  Gardner  Bar  are  in  good  condition,  their  crests  being 
from  0.5  of  a  foot  to  2  feet  above  low  water;  a  few  small  breaks  occui' 
in  them.  The  bank  protection  along  the  city  front  is  washed  out  in 
many  places,  and  during  the  freshet  above  referred  to  the  high  banks 
along  the  city  front  and  just  below  the  city  were  badly  cut  into  and 
washed  away.  The  channel  across  Gardner  Bar  has  im})roved,  the 
minimum  low-water  depth  being  4.5  feet  as  against  3  feet  in  June, 
1890. 

AU  the  dams  at  Course  Bar  are  in  good  condition  and  rise  from  0.5 
of  a  foot  to  2  feet  above  low  water.  The  banks  at  the  shore  ends  of 
dams  No.  6  and  9  have  been  cut  away  some,  developing  a  possible  ten- 
dency toward  flanking  these  dams.  The  channel  across  this  bar,  which 
last  year  was  crooked  and  about  4  feet  deep  at  low  water,  is  now 
straight,  and  has  a  medium  depth  of  6.5  feet  at  low  water. 

Two  of  the  dams  at  Sand  Bar  Ferry  Bar  were  seriously  damaged  by 
the  freshet.  Short  portions  are  entirely  washed  away,  and  the  crests 
for  considerable  lengths  are  broken  through  and  left  ragged  and  irreg- 
ular. The  other  three  dams  at  this  bar  are  in  good  condition.  The 
right  bank  above  low-water  line  has  been  cut  away  considerably. 
The  depth  of  the  channel  across  this  bar  has  increased  at  least  2  feet 

since  the  completion  of  the  work  in  1889.    The  channel  is  now  straight 

and  is  6  feet  deep  at  low  water. 
At  Blue  House  Bar  two  of  the  dams  on  the  left  bank,  viz,  Nos.  8 

and  9,  built  in  1889,  have  again  been  flanked  by  the  cutting  away  of 

the  bank.    Dam  Ko.  10  of  the  same  series  remains  in  place  but  has  been 

nndermined  along  its  upper  edge  and  tilted  upstream.     The  brush 

lascines,  which,  covered  with  stone,  formed  the  bank  protection  at  the 
ENG  91 96  .  . 
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heel  of  this  dam,  had  been  entirely  consumed  by  fire,  originating  prob- 
ably from  the  fires  used  in  clearing  the  adjacent  fields.  It  is  presum- 
able that  the  same  thing  had  happened  to  the  shore  protection  at  dams 
No.  8  aiul  jSTo.  9.  This  supposition  offers  a  probable  explanation  for  the 
failure  of  dams  No.  8  and  No.  9;  for  the  staked  fascines  being  burned 
away  the  loosened  stones  would  roll  down  the  bank,  IcSiving  it  exposed 
to  the  action  of  the  strong  freshet  currents  impinging  thereon. 

The  dams  on  the  right-hand  side  of  the  channel  are  uninjured,  except 
dam  No.  6,  which  seems  to  have  a  small  break  or  settlement  near  its 
shore  end. 

The  channel  across  Blue  House  Bar  is  quite  crooked,  but  offers  no 
difdculty  to  navigation,  and  has  a  mimimum  depth  of  4.5  feet  at  low 
water. 

Thus,  notwithstanding  the  damage  to  the  dams  occasional  by  the 
recent  freshet,  they  are  still  in  a  condition  to  fulfill  their  objects,  and 
the  improvement  caused  by  them  in  the  depths  of  the  channel  over  these 
troublesome  bars  is  marked  and  encouraging. 

At  the  Port  Eoyal  and  Augusta  Railroad  Bridge  the  left  bank  of  the 
river  is  cutting  away,  and  the  channel  has  a  tendency  to  leave  the  draw 
by  moving  over  toward  the  left.  The  main  current  of  the  river  now 
])asses  to  the  left  of  the  draw,  making  it  difftcult  for  boats  to  pass  the 
draw  at  high  water,  since  they  have  to  approach  at  an  angle  with  the 
direction  of  the  current. 

The  operations  of  the  snag  boat  Toceoa  have  resulted  in  a  marked  im- 
provement of  those  portions  of  the  river  on  which  she  was  employed. 
Many  snags  which  had  been  dangerous  and  troublesome  to  the  river 
steamers  and  which  were  frequently  struck  by  them  have  been  reuioved, 
and  navigation  has  been  rendered  easier  and  safer.  The  recent  freshet 
has,  however,  brought  more  snags  into  the  river,  the  ultimate  removal 
of  which  will  be  necessary. 

COMMERCE  AND  NAVIGATION.  * 

A  detailed  statement  of  the  sources  w^hence  the  commerce  of  this  river 
is  derived,  of  its  value  during  the  year,  and  of  the  probable  effect  of  the 
completion  of  the  works  of  improvement,  is  given  in  my  report  on  the 
survey  of  the  river,  dated  June  30, 1890,  and  printed  as  part  of  Ap- 
pendix O  2,  Annual  Eeport  of  the  Chief  of  Engineers  for  1890. 

Prior  to  the  inauguration  of  the  works  of  improvement  the  commerce 
of  the  river,  especially  in  the  way  of  through  shipments,  was  unimpor- 
tant, as  the  condition  of  the  channel  rendered  navigation  uncertain  and 
unsafe. 

The  improvement  of  the  river  has  been  accompanied  by  a  steady  in- 
crease in  the  volume  of  river  traffic  and  by  a  decrease  in  the  rates  of 
freight,  both  of  which  are  more  than  commensurate  with  the  expendi- 
tures involved.  In  fact  the  annual  commerce  has  increased  at  the  rate 
of  $10  tor  every  dollar  expended  by  the  United  States,  and  freight  rates 
have  been  reduced  about  20  per  cent. 

During  the  calendar  year  of  1890  there  was  a  decided  increase  in  the 
upstream  through  and  way  freights,  but  on  the  other  hand  a  slight  fall- 
ing oft*  in  the  downstrcam  through  freights,  which  consist  i)rincii)ally 
of  cotton  and  naval  stores.  This  was  due  to  the  fact  that  although  the 
river  boats  scheduled  these  articles  from  Augusta  to  Savannah,  at  a  rate 
20  per  cent,  less  than  that  of  the  railroads,  the  latter  issued  through 
bills  of  lading  on  shipments  from  Augusta  via  Savannah,  which  w  as 
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equivalent  to  a  reduction  of  5  cents  per  100  pounds  (or  on  a  bale  of  cot- 
ton a  reduction  of  25  cents)  from  their  published  schedule  rate  from 
Augusta  to  Savannah.  This  practically  equalized  the  railroad  and 
steamboat  freight  rates,  and  a  discrimination  on  the  part  of  the  banks 
at  Augusta  in  favor  of  the  railroads  gave  the  latter  a  decided  advantage 
over  the  river  boats.  But  the  low  freight  rates  offered  by  the  railroads 
were  due  to  the  existence  of  the  competing  line  of  transportation  by  way 
of  the  river,  and  the  saving  in  this  item  may  therefore  be  justiy  attrib- 
uted to  the  fact  that  the  river  has  been  placed  in  a  navigable  condition. 
^Notwithstanding  the  above-mentioned  disadvantages,  there  has  on  the 
whole  been  a  marked  increase  in  the  volume  and  value  of  the  river  com- 
merce for  the  calendar  year  of  1890.  There  were  carried  on  the  river  62,600 
tons  of  freight,  valued  at  $2,429,600,  as  against  58,000  tons,  valued  at 
$2,219,000  for  the  preceding  year. 

The  exports  from  the  river  valley  are  mainly  cotton,  naval  stores, 
lumber,  and  wood,  while  the  imports  are  fertilizers,  camp  and  mill  sup- 
plies, cotton  ties  and  bagging,  and  manufactured  articles.  Of  the 
resources  of  the  river  valley  it  can  reasonably  be  expected  that  the 
annual  shipments  by  water  of  wood,  timber,  'and  naval  stores  will 
remain  about  constant,  or  at  most  will  not  increase  by  more  than  5  or 
10  per  cent.  i)er  year. 

'ftie  shipment  of  cotton  by  river  might  be  much  increased  by  running 
more  boats  and,  in  addition,  having  proper  and  adequate  facilities  for 
handling  and  storing  the  crop.  Most  of  the  cotton  landings  are  upon 
the  low  banks  of  the  river,  where  the  cotton  can  not  be  delivered  until 
the  boats  are  due.  With  an  increased  shipment  of  cotton  by  boat 
would  come  an  increased  shipment  of  fertilizers,  cotton  bagging,  ties, 
etc.  During  the  calendar  year  of  1890  18,630  bales  of  cotton  were 
brought  to  Savannah  by  Savannah  Eiver  boats. 

Tahls  of  rail  and  river  freight  rates  on  cotton,  number  of  boats  plying  the  river,  and  num^ 
her  of  competing  steamboat  lines,  when  any,  since  the  year  1885, 
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1 
1 
4 

2 
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1888 

3 

m» 

None 

law 

None 

At  the  beginning  of  the  year  1888  the  high  railroad  rates  on  freight 
and  the  monopoly  of  the  river  trafl&c,  which  had  been  enjoyed  by  one 
line  for  2  years  previously,  were  the  factors  that  caused  the  building  of 
3  new  boats,  the  advent  of  which  was  the  signal  for  a  drop  in  railroad 
rates  of  60  cents  i)er  bale  on  cotton  from  Augusta  to  Savannah.  I'o 
meet  this  cut  the  boats  lowered  their  rates  on  cotton  from  $1.05  to  80 
cents  per  bale,  even  then  being  20  per.  cent,  lower  than  the  reduced 
Tail  rate.  This  sharp  competition  practically  drove  from  the  river  the 
llitee  new  bo^t^ 
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Steamers  plying  on  the  river,  1890. 


Namfi. 

Net 
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206 
30 
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46 

Stony  Bluff ... 
Augusta 

TofiM. 

25,750 
3,000 

10,360 

$1,545,000 
180,000 

City  of  Americas 

Katie 

A (lyance 

621,600 

336 

30,110 

2,346,000 

In  addition  to  the  freights  carried  by  the  various  steamers,  the  river 
valley  affords  logs,  hewn  and  sawed  timber,  spars,  and  cord  wood.  The 
timber  is  rafted  down  the  river.  A  large  portion  of  the  cord-wood  is 
lightered  to  Savannah,  while  the  remainder  is  used  as  fiiel  by  the  river 
boats.  The  hard  wood  sawed  and  the  staves  and  shingles  split  along 
the  river  are  shipped  to  Savannah  by  boat. 

During  1890  the  river  boats  plying  between  Augusta  and  Savannah 
carried  39,110  tons  of  freight,  valued  at  $2,346,600.  During  the  same 
time  it  is  estimated  that  23,500  tons  of  logs,  timber,  and  cord  wood, 
valued  at  about  $83,000,  were  rafted  or  lightered  to  Savannah  and 
other  places  along  the  river.  This  makes  the  total  shipments  of  the 
Savannah  River,  for  the  year  1890,  62,600  tons,  valued  at  $2,429,600. 

It  is  almost  impossible  to  obtain  accurate  statements  of  the  annual 
commerce  on  the  river,  as  the  figures  fiimished  by  the  steamer  agents 
are  nothing  more  than  estimates,  and  those  who  might  and  ought  to  be 
able  to  collate  and  fiimislu  satisfactory  and  true  figures  seem  disin- 
clined to  do  so.  It  is  believed  that  the  figures  herein  given,  when  not 
specific,  are  close  approximations  to  the  true  values. 

MISCELLAIOSOUS. 

The  work  is  located  in  the  coUection  district  of  Savannah.  Ga.  Savannah  is  the 
nearest  port  of  entry.  Amount  of  duties  collected  in  1890,  $57,542.57.  Forts  Ogle- 
thoT}>e  and  Pulaski  are  the  nearest  forts,  and  the  nearest  light-houses  are  those  upon 
the  river  below  Savannah. 

Since  the  existing  project  for  improving  the  Savannah  Eiver  was 
adopted  one  appropriation  of  $25,000  has  been  made,  and  an  unexpended 
balance  of  $19.91  transferred  from  a  former  appropriation. 

The  total  expenditures  under  the  present  project  up  to  June  30, 1891, 
including  aU  outstanding  liabilities,  were  $7,411.24. 

It  is  proposed  to  expend  any  available  ftinds  and  any  funds  that  may 
become  available  during  the  year  in  the  removal  of  obstructions,  in  the 
construction  of  works  of  shore  protection,  and  in  the  improvement  of 
shoals  in  the  river,  according  to  the  plan  contained  in  my  report  of 
June  30, 1890. 

The  sum  of  $75,000  can  be  advantageously  and  economically  expended 
during  the  coming  year. 

1^0  permanent  improvement  can  be  eflfected,  as  new  obstructions, 
caused  by  snags  and  logs,  form  during  every  high-water  season.  They 
should,  however,  become  fewer  in  number  each  year.  From  $3,000  to 
$5,000  win  be  required  for  the  annual  maintenance  of  the  complet<^ 
workt 
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Money  statement. 

July.l,  1890,  balance  nnexpended $19.91 

Amonnt  appropriated  by  act  approved  September  19, 1890 25, 000. 00 

25,019.91 
Jane  30,  1891,  amount  expended  during  fiscal  year 7,411.24 

July  1,  1891,  balance  unexpended 17,608.67 

{Amount  (estimated)  required  for  completion  of  existing  project 307, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893         75, 000 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  f.  c.  armstrong,  assistant  engineer. 

United  States  Engineer  Office, 

Savannahy  Ga,,  June  30, 1891, 

Captain  :  I  have  the  honor  to  submit  the  foUowiiig  report  of  snagging  operations 
on  Savannah  River,  Georgia,  for  the  fiscal  year  ending  June  30,  1891 : 

Snag  work  on  the  Savannah  River  was  inaugurated  by  the  (old)  snag  boat  Toocoa, 
February  17, 1882,  and  continued  at  intervals  until  February  27,  1887.  During  this 
period  she  removed  980  snags,  83  piles,  1,373  overhanp^ing  trees,  and  3  wrecks.  In 
1889  she  was  rebuilt  and  began  work  on  September  4,  1889,  and  stopped  November 
12, 1889,  removing  177  snags  over  6  inches,  57  snags  under  6  inches,  10  stumps,  91 
overhanging  trees  over  6  inches,  and  28  overhanging  trees  under  6  inches;  5  trees 
were  girdled  and  5  logs  on  bank  were  cut. 

The  snag  boat  Toccoa  was  overhauled  in  October  and  November,  1890,  was  pro- 
vided with  a  new  furnace  front,  her  shear  frame  was  rebuilt,  the  deck  was  calked, 
and  the  boat  painted.  She  left  Savannah  November  14  and  proceeded  to  Kings 
Creek  (113f),  removing  a  few  obstructions  en  route.  Operations  were  continued 
until  March  14, 1891,  when  continued  high  water  necessitated  a  stop.  Work  was  re- 
eamed  May  12,  and  continued  until  tlie  snag  boat  left  for  the  Altamaha  River,  June 
1,1891. 

The  records  at  hand  show  that  the  operations  from  1882  to  1887  were  chiefly  bene- 
ficial to  the  river  below  King's  Creek  (113f ). 

In  1889  the  worst  obstructions  from  King's  Creek  (113f )  to  Wring  Jaw  Point  (121i) 
from  boat  yard  (174^)  to  Joe  Wood's  Cut  (179J),  and  from  Canoe  Gut  (194)  to  Port 
Royal  and  Augusta  Railroad  Bridge  (198)  were  removed.  This  year  (1890-'91)  the 
worst  obstructions  between  Savannah  and  Augusta  (202^)  have  been  removed ;  but  op- 
erations have  been  confined  chiefly  to  the  reach  from  King's  Creek  (113f )  to  Twiggs 
Bar  (188). 

Detailed  statement  of  work  to  date. 
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For  better  comparison  of  the  work  of  the  several  parties,  the  reports  have  been 
amended  to  show  iirst,  second,  and  third  claas  snags.  Those  of  the  iii'st  clasn 
are  over  2  feet  in  diameter  at  butt ;  of  the  second,  between  8  inches  and  2  feet  in  di- 
ameter; and  of  the  thirds  under  8  inches  in  diameter.  Trees  '^  pulled  back''  are  also 
shown,  as  they  require  more  time  than  those  that  are  simply  out. 

I  have  changed  the  record  of  work  previous  to  September,  1890,  by  substituting 
fair  proportion  of  snag:B  of  the  first,  second^  and  third  classes  for  snags  given,  and 
similarly  for  overhanging  trees;  the  totals  for  the  future  will  be  nearer  correct. 

Summary  of  work  hy  months,  1890-^91 — Sna^  hoat  Tooooa, 
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Summary  of  work  hy  loealitieSy  1890-^91. — Snag  hoat  Toccoa. 
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Summary  oftcorJc  hy  localitiesy  1S90-^01. — Snag  boat  Toccoa— Continued. 
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The  river  is  in  better  condition  now  than  it  ever  has  been.  King  Creek  (113f ) 
gives  no  trouble,  and  the  upper  point,  having  been  cleared  of  trees,  is  gradually 
washing  away  and  improving  the  entrace. 

Tliere  is  still  a  large  number  of  snags  that  should  be  removed,  but  the  most  dan- 
gerous are  gone.  I  believe  two  more  seasons'  work  will  clear  the  river,  and  after 
that  one  or  two  months'  work  each  year  will  keep  it  in  good  condition. 

One  snag  that  was  removed  from  Golphin  Bar  (175^)  on  January  80,  1891,  is 
worthy  of  mention,  as  it  is  the  largest  we  ever  handled.  It  was  a  cypress  with  3 
limbs,  each  26  inches  in  diameter,  and  they  ranged  from  SO  to  50  feet  in  length.  It 
lay  in  the  bight,  quartering  downstream.  The  three  limbs  were  cut  and  laid  on 
deck,  tiie  tree  swung  round  and  picked  up.  There  were  3  chains,  all  at  the  roots, 
but  ^ey  projected  under  the  bow  and  the  snag  could  not  be  lifted  clear  of  tlie 
water,  'ftie  river  was  9  feet  above  low  water,  and  as  the  wheel  was  lifted  out  of 
water  a  line  was  run  across  the  river  and  the  snag  deposited  on  the  bar.  At  the 
top.  where  the  limbs  were  cut,  the  tree  was  4  feet  in  diameter ;  at  the  butt,  6  feet, 
ana  it  measured  14  feet  across  the  roots.  From  the  top  to  the  butt  it  was  50  feet  long, 
and  thence  to  the  roots  10  feet.  Taking  75  pounds  as  the  weight  of  a  cubic  foot  of 
water-soaked  cypress,  as  determined  by  several  trials,  the  snag,  without  allowing 
for  the  dirt  on  the  roots  and  the  limbs,  would  weigh  72  toDs. 

The  Port  Royal  and  Augusta  Railroad  Bridge  (198)  has  been  complained  of  on 
account  of  its  maneuvering  apparatus  not  being  capable  in  a  high  wind.  The 
steamer  Advance  met  with  an  accident  there,  due  to  this  defect. 

There  have  been  no  accidents  to  steamers  or  other  craft  navigating  the  Savannah 
River  due  to  snags. 

The  snag  boat  Toccoa  has  been  in  charge  of  Capt.  R.  Johnson. 
Very  respectfully,  your  obedient  servant, 

F.  C.  AUMSTRONG, 

Asnutant  Engineer, 

Capt.  O.  M.  Carter, 

Corpt  of  Engineers,  U»  S,  A^ 
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N3. 
IMPROVEMENT  OF  DARIEN  HARBOR,  GEORGIA. 

About  12  miles  above  the  town  of  Darien,  the  Altamaha  Eiver  di- 
vides into  several  branches.  The  northerly  main  branch  forms  the 
Darien  Eiver.  That  iwrtion  of  Darien  Eiver  between  Darien  and  Do- 
boy  Sound  is  known  as  Darien  Harbor. 

Operations  for  improving  this  harbor  have  been  carried  on  in  accord- 
ance with  a  project  of  improvement  submitted  to  the  Chief  of  Engineers 
by  General  Gilbnore,  the  officer  then  in  charge,  dated  January  30, 1885, 
and  printed  as  Appendix  K  16,  Annual  Eeport  of  the  Chief  of  Engineers 
for  1885. 

ORIGINAX,  CONDITION. 

Darien  Harbor  is  at  seven  points,  and  covering  a  total  distance  of  9.7 
miles,  more  or  less  obstructed  by  shoals  with  minimum  low -water  depths 
on  them  of  from  6.3  to  10.6  feet.  The  reaches  between  these  shoals  have 
nowhere  less  than  12  feet  depth  at  mean  low  water.  The  mean  rise  and 
fall  of  tide  in  the  river  is  about  6.5  feet. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement  contemplates  the  establishment  of  a  navi- 
gable channel  between  Darien  and  Doboy  with  a  minimum  low-water 
depth  of  12  feet.  This  is  to  be  accomplished  by  dredging  to  a  minimum 
depth  of  12.5  feet,  and  by  the  construction  of  wing  dams  at  five  of  the 
shoals  for  maintaining  the  depth  of  the  improved  channel. 

The  estimated  cost  of  the  improvement  is  $170,000. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1890. 

Five  of  the  shoals  in  Darien  Harbor  were  temporarily  improved  by 
dredging  in  1879,  by  means  of  an  appropriation  of  $8,000  made  by  act  of 
Congress  approved  June  18, 1878. 

No  work  has  been  done  under  the  present  project. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1891. 

A  contract  for  dredging  was  executed  on  May  5, 1891,  with  P.  San- 
ford  Eoss,  he  being  the  lowest  bidder.  Work  was  begun  on  June  11  at 
Shoal  No.  3,  below  Pico  Cut,  and  continued  during  the  month.  There 
were  removed  13,194.6  cubic  yards. 

CONDITION  OF  WORK  JUNE  30,  1891. 

'So  change  from  the  original  condition  has  taken  place  except  on 
Shoal  So.  3,  where  the  small  amount  of  dredging  has  been  done. 

COMMERCE  AND  NAVIGATION, 

The  commerce  of  Darien  is  entirely  dependent  upon  water  carriage. 
It  consists  principaUy  of  shipments  of  lumber,  timber,  naval  stores,  and 
rice,  which  are  brought  down  the  Altamaha  n-om  the  region  bordering 
that  river  and  its  tributaries.  But  little  cotton  seeks  an  outlet  at  this 
port.  During  the  year  1890  the  total  trade  amounted  to  121,908  tons, 
valued  at  $1,385,7515  the  freight  on  which  was  $579,208, 
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The  outlet  of  Darien  Harbor  is  by  way  of  Doboy  and  Doboy  Bar,  but 
the  shoaling  of  the  latter  renders  the  entrance  of  deep-draft  vessels 
impossible,  and  much  of  the  timber  that  would  otherwise  be  shipped 
fipom  Darien  is  now  rafted  to  Sapelo  and  St.  Simons,  at  an  increased 
cost  of  about  25  cents  per  1,000  feet.  These  shipments,  amounting  an- 
nually to  about  20,000,000  feet,  are  not  included  in  the  Darien  exports, 
although  it  all  passes  through  the  harbor.  In  the  event  of  a  ship  chan- 
nel being  opened  between  Darien  and  Sapelo,  thus  giving  a  deep-water 
entrance  to  the  harbor,  the  commerce  of  Darien  will  be  greatly  increased. 


Amount. 

Tons. 

Value. 

liTsral  Btoree 

Lumber  and  timber 

Sice 

bbls.. 

feet.. 

biuhelB.. 

24,660 

79,082,087 

100,000 

5,473 

116, 185 

250 

$160,050 

1, 125, 101 

100,000 

Total.  , .-r ,....,. 

121,908 

1, 385, 751 

There  is  also  a  large  number  of  small  sailing  craft  carrying  rice,  fish, 
vegetables,  etc.,  plying  on  the  inland  waters  around  Darien,  and  on  the 
inland  route  there  are  2  steamers  per  week  to  Savannah  and  6  steamers 
per  week  to  Brunswick. 

MISCELLANEOUS. 

The  work  is  sitnated  in  the  collection  district  of  Brnnswick,  6a.  Darien  is  the 
nearest  port  of  entry.  Duties  collected  in  1890,  none.  Sapelo  Light  is  the  nearest 
light-house  and  Forts  Oglethorpe  and  Pulaski  are  the  nearest  forts. 

By  act  of  Congress  approved  June  18, 1878,  an  appropriation  of  $8,000 
was  made  for  this  work. 

Since  the  existing  project  for  the  improvement  of  Darien  Harbor  was 
adopted  in  1886,  one  appropriation  of  $25,000  has  been  made  for  the 
work. 

It  is  proposed  to  expend  the  funds  on  hand  and  any  that  may  become 
avaUable  during  the  year  in  the  removal  of  the  shoals  by  dredging  and 
in  the  construction  of  works  of  contraction,  in  accordance  with  the  ex- 
isting project. 

The  sum  of  $50,000  can  be  economically  and  advantageously  expended 
during  the  coming  year. 

Money  statement. 

Amoant  appropriate  by  act  approved  September  19,  1890 $25, 000,00 

June  30,  1891,  amount  expended  during  fiscal  year 1, 835, 73 

July  1, 1891,  balance  unexpended 23, 164, 27 

July  1,1881,  outstanding  habiUties $3,034,76 

July  1, 1891,  amoant  covered  by  uncompleted  contracts 16, 965. 24 

20,000.00 

Julyl,1891,  balance  available 3,164.27 

[  Amount  (estimated)  rec[uired  for  completion  of  existing  project 145, 000. 00 

I  Affloimt that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  100, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I   harbor  acts  of  1866  and  1867. 
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Jhtftraet  of  proposals  for  dredging  in  Varien  Harbor,  Brunswick  Harbor,  and  Jekyl  Creek, 
Georgia,  opmed  on  ApAl  20,  1891,  by  Capt.  0.  M.  Carter,  Corps  of  Engineers. 


Price  and  locaUty. 

Amoonts. 

No. 

Brans- 

wick 

Harbor. 

Barien 
Harbor. 

Jekyl 
Cree\. 

Bnins. 
wick 
Harbor 
for  esti- 
mated 
45,000 
oubio 
yards. 

Darien    Jekyl 
Harbor  Creek, 
for  esti-  for  esti- 
mated   mated 
100,000     10,000 
onbio     cnbio 
yards,    yards. 

Total. 

1 

2 

P.  Sanford  Kom,  Jersey  City,  N.  J*. . . 
Savannah  Dredging  Company,  Savan- 
nah, Ga. 

•":^ 

•":g 

$0.24 

$11,025 
12,150 

$23,000 
27,000 

$2,400 
2.350 

$36,425 
41.500 

Amount  available  for  Darien  Harbor,  about  $20,000. 

•  *  Bid  recommended  for  acceptance,  he  being  the  lowest  responsible  bidder  for  the  best  and  most  sait- 
able  service. 


Arrivals  and  olearanoes  of  vessels  at  Darien,  Georgia,  from  January  1, 1875,  to  December 

SI,  1890, 


ABBIVED. 


Coastwise. 

Foreign  ports. 

Total. 

d 

Year. 

American  vessels. 

Foreign  vessels. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crow. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1875 

77 
65 
104 
61 
58 
66 
101 
117 
95 
81 
78 
108 
127 
185 
145 

28,053 
23,105 
24,827 
29,264 
23,275 
21,539 
40,619 
48,208 
38,173 
34.412 
27,763 
44,389 
57,035 
77,645 
60,763 
58,058 

647 

611 

1,257 

641 

487 

489 

849 

999 

815 

714 

691 

852 

1,059 

1,558 

1,841 

1,158 

92 
124 
99 
126 
115 
134 
162 
90 
93 
92 
80 
42 
26 
22 
61 
28 

47,600 
70,368 
50,913 
60,109 
57, 710 
68,072 
84.457 
51,421 
49,790 
50.178 
42,587 
20.772 
13,023 
13.423 
19,837 
1,086 

1,198 

1,897 

1,231 

1,628 

1,407 

1,608 

1.991 

1,155 

1,135 

1,133 

975 

483 

298 

273 

4.'>3 

308 

109 
189 
206 
189 
176 
201 
166 
208 
188 
175 
160 
150 
158 
208 
213 
202 

75,663 
93,473 
106,414 
90,424 
82,184 
90.270 
126,295 
100,082 
87,963 
85,193 
71,002 
66,161 
72,407 
91,470 
93,949 
61, 108 

1,845 
2,608 
2,510 
2,289 
1,919 
2,140 
2,880 
2,163 
1,950 
1,863 
1,673 

Ft, 

1876 

?1 

1877 

3 
2 
3 
1 
3 
1 

674 
1,0.51 
1,190 

688 
1,220 

453 

22 
20 
25 
13 
20 
9 

?0 

1878 

20 

1H79 

194 

1880 

19  r 

1881 

1H 

1882 

19 

1883 

19 

1884 

2 
2 

606 
652 

16 
16 

19 

1885 

184 

1886 

1,335     19 

1887 

1888 

1889 

1890 

5 

1 
7 
5 

2,349 

402 

4,349 

1,064 

45 

9 

62 

41 

1,402 
1,840 
1,856 
1,507 

is- 

18 
18 

CLEARED. 


1875. 
1876. 
1H77. 
1878. 
1879. 
1880. 
1881. 
1882. 
18a3. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 


.126 
.155 
.|155 
.1171 


12, 214 
0,300 
13.209 
7,842 
14,052 
17,076 
28,492 
34,098 
25, 019 
20,687 
16,649 
38,295 
55,944 
64.749 
63,347 
58,810 


270 

314 

181 

301 

393 

617 

709 

510 

457 

339 

719 

1.016 

1,318 

2,001 

1,174 


4,055 
1,553 

842 
8.009 
2,765 
3,580 
8,120 
1,962 
3,533 
3,977 
3,354 
3,687 
1,144 

538 
4,333 

972 


55,759 
87,489 
92,795 
83,385 
65,433 
84,172 
95.353 
63,525 
56,411 
66, 337 
52, 742 
24,376 
8.612 
23,742 
26,488 
15,560 


1,372 

2,263 

2,154 

1.947 

1.538 

2.016 

2.164 

1,434 

1,340 

1,478 

1,198 

664 

189 

453 

528 


72,028 
>  98.342 
1106, 846 

94.236 
1  82.250 
.104,837 
272   126,965 


99.585 
84.963 
90,051 
72.745 
66,358 
65.700 
89,029 
94.168 
75,351 


1,797 
2.565 
2,489 
2.190 
1.896 
2.481 
2,  a')l 
2,189 
1,931 
2,020 
1,590 
1.863 
1,222 
1,786 
2.685 
1,633 


22 
21 
20 
20 
19i 

ISt 

19 

19 

19 

18i 

19 
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Jhkber  sJUpmettU  from  port  o/Darien,  Georgia,  from  January  1, 1S75,  to  Decemher  SI, 

1890, 


• 

Foreign. 

Coastwise. 

Total. 

Tear. 

SnperllciAl 

Value. 

Snperflcial 
feet. 

Yalae. 

Superflciiil 
feet. 

Valtie. 

1875 

41,447,024 
60,762,000 
64.378,000 
59,697,124 
47,217,818 
74,612,520 
65,420,876 
36.639,370 
42:385,000 
50,056,000 
40,101,000 
19,960,000 
12,023,611 
17,975,371 
20,7TO,265 
10,962,017 

$557,524 
735,090 
776,856 
716,365 
566,613 
896,350 
785,060 
489,672 
508,620 
607,872 
501,262 
219,500 
138,476 
215,705 
237,052 
140, 746 

10,992.600 
8,370,000 
11,888,100 
7,057,800 
12,646,800 
15, 368,  .500 
25.642,800 
30,688,200 
22.517,100 
18, 573, 300 
14,984,100 
24,465,000 
50,349,600 
65,908,200 
50,667,660 
68,223,683 

$181,377.00 
i:«,105.00 
196, 153. 65 
116, 453. 70 
208,672.20 
253, 578. 80 
423,106.20 
506,355.30 
871,532.16 
806,459.45 
247,937.65 
661,440.00 
912,220.00 
1,121.960.00 
760,144.00 
949,762.00 

62,439,624 
69,182,000 
76,266.100 
66,754,924 
59,804,618 
89,981,020 
91,063,676 
67,327,579 
64.902,100 
69,229,300 
56, 085, 100 
54,425.000 
62,373,211 
83,975,571 
71,449,865 
79, 185, 700 

$738, 901.  Od 

1876 

873,204.00 

1877 

973,009.65 

1878 

832, 818. 70 

18T9 

775, 285. 20 

1880 

1, 148, 928. 60 

1881 

1,208,156.20 

lUffi             

946, 027. 30 

18g9 

880, 152. 15 

1884 

914, 331. 45 

1885 

749, 199. 65 

1888 

870, 940. 00 

1887 

1,056,060.00 

vm          

1,337,665.00 

IfiW                .      .. 

997, 816. 00 

180O 

1,090,508.00 

Commerce, 


Tear. 

Value  of 
exports. 

Value  of    Total  eol- 
imports.  ]    lections. 

1880           

$1,621,904 
1,137,490 
1,073,008 

969,834 
1,038,185 

860.500 
1,037,330 
1,221,000 
2,100.000 

097, 816 

140, 746 

$6,600      *n.806.7% 

1881 ^ 

1882 

8,356 
1,025 
2.3J4 

18,980.02 
11, 254. 19 

1888 

U,  067. 37 

1884                      

9,688,20 

1885 

2,359.01 

1880             

1887 

Iffi8             

2,600 
None 
None 

964.13 

1889 

None 

1880 

Kone 

Thomas  B.  Bowen, 
Deputy  Collector,  Darieu,  Georgia, 


N4. 
IMPROVEMENT  OF  ALTAMAHA  RIVER,  GEORGU. 

The  Altamaha  Eiver  is  formed  by  the  junction  of  the  Oconee  and  Oe- 
mnlgee  rivers,  in  the  southeastern  part  of  Georgia,  and  flows  in  a  south- 
easterly direction  to  the  sea. 

A  detailed  description  of  this  river  is  given  in  my  report  of  a  survey, 
dated  June  12, 1890,  which  is  printed  as  part  of  Appendix  0  5,  Annual 
Beport  of  the  Chief  of  Engineers  for  1890,  pp.  1372-1386. 

For  a  special  history  of  past  work  see  page  1038,  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  and  the  annual  reports  of  the  same  ofi&cer 
ffinoe  that  date. 

ORIGINAL  CONDITION. 

The  chief  obstruction  to  the  navigation  of  the  Altamaha  River  con- 
sisted in  rock  ledges,  sand  bars,  overhanging  trees,  snags,  and  sunken 
logs.  The  rock  ledges  w^ere  confined  to  the  upper  portion  of  the  stream, 
wMe  the  other  obstructions  were  found  throughout  its  entire  course. 
The  low-water  depths  at  some  points  did  not  exceed  1  foot. 


Digitized  by  VjOOQIC 


1532      REPOET   OP  THE  CHIEF  OF   ENGINEERS,  U.  S.  ARMT. 


PLAN  OF  IMPBOVEMENT. 

The  plan  of  improvement  outlined  in  my  report  of  June  12, 1890,  pro- 
vides for  the  establishment  of  a  navigable  steamboat  channel  3  feet  deep 
at  ordinary  summer  low  water  between  the  junction  of  the  Oconee  and 
Ocmulgee  rivers  and  the  town  of  Barien. 

This  is  to  be  accomplished  by  (1)  removing  rock  shoals  and  sand 
bars  5  (2)  building  deflecting  dikes  and  closiug  incipient  cut-oflfa ;  (3) 
removing  snags  and  logs  from  the  channel  and  overhanging  trees  from 
the  banks  of  the  stream ;  (4)  revetting  caving  banks. 

The  cost  of  the  improvement  is  estimated,  in  round  numbers,  at 
$129,000,  provided  ftrnds  are  regularly  and  adequately  supplied. 

SUMMARY  OP  OPERATIONS  PRIOR  TO  JULY  1,  1890. 

The  first  appropriation  ever  made  for  the  Altamaha  ($5,000)  was  ex- 
pended on  a  snag  boat,  which  was  built  for  use  upon  this  river  and  the 
Savannah.  This  boat  began  to  work  upon  the  river  on  October  1, 1883, 
and  has  been  employed  at  intervals  since  that  date,  regular  work  hav- 
ing been  impossible  on  account  of  the  insufficiency  of  fands.  She  was 
thoroughly  repaired  in  1889. 

Operations  have  been  carried  on  between  Darien  and  the  junction  of 
the  Oconee  and  Ocmulgee  rivers.  There  have  been  removed  in  all  2 
piles,  1,106  snags  and  logs,  and  2,158  overhanging  trees  ;  14  logs  w^ere 
cut  up  on  bank  and  5  trees  were  deadened. 

In  1883  channels  100  feet  in  width  and  4  feet  in  depth  at  ordinary  low 
water  were  opened  through  the  rock  ledges  at  Town  Bluff  and  Piney 
Bluff  by  the  removal  of  319  and  1,480  cubic  yards  of  rock  at  those 
points,  respectively. 

In  1884-'85  a  training  wall  was  built  at  Beard's  Bluff'  for  the  improve- 
ment of  a  shoal  at  that  locality,  and  shore  protection  was  constructed 
for  the  protection  of  caving  banks.  In  the  execution  of  this  work  811.2 
cubic  yards  of  stone,  428.44  cubic  yards  of  gravel,  and  3,545.38  yards 
of  brush  fascines  were  used. 

All  work,  with  the  exception  of  that  done  by  the  suag  boat,  has  been 
done  by  contract. 

Tip  to  July  1, 1890,  the  total  expenditures  for  this  work,  including 
outstanding  liabilities,  amounted  to  $64,776.59. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1891. 

Active  operations  during  the  year  were  confined  to  those  of  the  snag 
boat  Toccoaj  which  began  operations  on  June  2  and  continued  during 
the  month,  removing  the  most  troublesome  snags  and  overhanging  trees 
from  the  river's  mouth  to  Cypress  Nursery,  a  distance  of  85J  miles  from 
Darien.  There  were  removed  150  snags  and  stumps  and  466  overhang- 
ing trees.  In  addition,  4  trees  were  pulled  back  and  2  logs  cut  up  on 
bank. 

CONDITION  OP  WORK  JUNE  30,  1891. 

A  detailed  description  of  the  condition  of  the  river,  containing  a 
statement  of  the  localities  needing  improvement,  is  given  in  my  report 
of  June  12, 1890.  The  river  is  now  in  a  better  condition  than  it  has 
ever  before  been.    The  obstructions  need  to  be  removed  from  tiiie  up^er 
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E[)Ttioii  of  the  river  and  additional  works  are  necessary  at  Beard's 
lufEl    These  will  be  constructed  when  the  stage  of  river  will  permit. 

COMMERCE  AND  NAVIGATION. 

The  commerce  passing  over  the  Altamaha  Eiver  is  derived  not  only 
from  the  region  bordering  it  but  also  from  the  country  bordering  its 
tributaries,  the  Ocmulgee  and  the  Oconee  rivers. 

About  one-half  of  the  counties  bordering  the  Altamaha  Eiver  is 
wholly  dependent  upon  the  river  for  transportation,  while  the  remain- 
der is  served  in  part  by  two  railroads,  the  Bast  Tennessee,  Virginia  and 
Georgia,  running  approximately  parallel  to  the  river  on  its  southern 
side,  at  an  average  distance  of  about  15  miles  from  it,  and  the  Savannah, 
Florida  and  Western,  crossing  the  river  at  Doctortown  at  about  right 
angles  to  its  general  direction.  The  territory  dependent  upon  the  river 
for  the  transportation  of  its  prodduce  and  supplies  is  composed,  of  one- 
third  of  the  counties  of  Appling,  Wayne,  Glynn,  and  all  of  Tatnall  and 
Mcintosh. 

An  immense  business  in  lumber  and  naval  stores  has  been  developed 
in  the  region  adjacent  to  the  Altamaha  and  its  two  tributaries,  and  this 
business  is  entirely  dependent  for  cheap  and  remunerative  carriage  to 
the  port  of  Brunswick,  upon  these  rivers.  The  quantities  shipped  in- 
crease yearly,  and  those  interested  in  the  naval-stores  business  believe 
that  this  increase  will  continue  for  14  or  15  years  to  come;  and  then, 
the  activity  of  the  lumber  and  naval  stores  business  being  checked,  at- 
tention wiU  be  devoted  to  the  raising  of  cotton  and  grain  on  the  cleared 
land,  and  these  products  will  seek  a  market  by  the  way  of  the  river, 
which  will  in  aU  cases  offer  the  cheapest  and,  in  many  instances,  the 
only  means  of  transportation. 

The  foUowing  boats  were  engjaged  in  traflftc  on  this  river  during  the 
past  fiscal  year: 


Ifame. 

Begistered 
tonnage. 

Draft. 

Number  of 
trips  dur- 
ing year. 

Connect  with. 

Light. 

Loaded. 

WOUam  M.  Wadley 

204 
860 

Inchsi. 
20 
18 

Feet. 
4 
8* 

109 
39 

I  Railroad  at  Doctor- 
3     town,  Ga. 

Sw-aa 

These  steamers  discharged  their  freight  at  Doctortown,  whence  it  was 
taken  by  rail  to  Savannah,  and  the  following  table  shows  the  composi- 
tion and  value  of  freight  brought  to  and  carried  from  that  town: 


Arlicle. 

Quantity. 

Tons. 

Value. 

Kostn 

bbls.. 

40,212 

8,019 

2,110 

983 

5,373 

9,048 

1,684 

527 

983 

5,373 

$100, 530 
148, 351 
84,400 
20  490 

Spirits  turpentine 

do... 

biiles.. 

Guano     

tons . 

Ifigeellaneoua 

do... 

537.300 

Total 

17, 615 

900,071 

Prom  the  Oconee  and  Ocmulgee  rivers  nearly  all  of  the  lumber  cut 
ka^  gone  through  to  the  coast  over  the  Altamaha.  It  is  believed  that 
70,000,000  feet,  or  169,400  tons,  valued  at  $030,000,  is  a  conservative  esti- 
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mate  of  this  business  for  the  past  year.  This,  added  to  the  steniaboat 
commerce,  gives  the  total  tonnage  of  the  river  for  the  past  twelve 
months  as  187,015  tons,  valued  at  $1,530,071. 

The  Savannah,  Americus  and  Montgomery  Railway  had  during  1889 
4  steamers  running  from  Abbeville,  on  the  Ocmulgee,  through  to  the 
coast,  discharging  their  freight  at  Brunswick.  During  that  year,  up  to 
October,  they  carried  over  that  route  21,365  tons  of  rosin,  turpentine, 
cotton,  hay,  oats,  com,  floui*,  railroad  iron,  guano,  and  general  mer- 
chandise. This  was  valued  at  $1,268,000.  The  line  was  discontinued 
in  the  month  named,  when  the  extension  of  the  road  to  Savannah  was 
completed. 

When  the  Oconee  and  Ocmulgee  rivers  are  opened  to  navigation  as 
far  as  MilledgeviUe  and  Macon,  respectively,  and  a  low-water  channel  3 
feet  in  depth  is  secured  on  all  three  rivers,  the  commerce  of  the  Alta- 
maha  will  undoubtedly  be  largely  increased.  The  improvement  of  the 
two  first-named  rivers  is  delayed  on  account  of  the  presence  of  a  rail- 
road bridge  below  MilledgeviUe  on  the  Oconee  and  a  highway  and 
railroad  bridges  above  Hawkinsville  on  the  Ocmulgee.  It  is  impossible 
to  give  a  close  estimate  of  the  increase  of  business  that  would  follow 
the  alteration  of  all  of  these  bridges  and  the  completion  of  the  works 
of  improvement,  but  it  is  safe  to  say  that  it  would  increase  nearly  200 
per  cent. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Brunswick,  Ga.  Amount  of  duties 
collected  in  1890,  $5,748.  Sapelo  Light  is  the  nearest  light-house  and  Forts  Ogle- 
thorpe and  Pulaski  are  the  nearest  forts. 

Since  the  present  project  for  improving  the  Altamaha  Kiver  was 
adopted,  one  appropriation  of  $15,000  has  been  made  for  the  work  and 
an  unexpended  balance  of  $223.41  transferred  from  a  former  appropria- 
tion. 

The  total  expenditures  under  the  i>resent  project  to  June  30, 1891, 
including  all  outstanding  liabilities,  were  $2,446.79. 

It  is  proposed  to  expend  the  funds  on  hand  and  any  that  may  become 
available  during  the  present  fiscal  year  in  the  removal  of  obstructions 
and  in  the  improvement  of  the  shoaJ  places  in  the  river,  according  to  the 
revised  project  of  1890. 

The  sum  of  $45,000  can  be  economically  and  advantageously  expended 
during  the  coming  year.  'No  permanent  improvement  can  be  eflfected, 
a«  new  obstructions,  caused  by  logs  and  snags,  form  during  every 
freshet  stage.  They  should,  however,  diminish  in  number  from  year  to 
year.  From  $3,000  to  $5,000  will  be  required  for  the  annual  mainte- 
nance of  the  completed  work. 

Money  statement 

July  1, 1890,  balance  unexpended ^ $223. 41 

Amount  appropriated  by  act  approved  September  19, 1890 15, 000. 00 

15,223.41 
Juno  30, 1891,  amount  expended  during  fiscal  year 1,  946.79 

July  1, 1891,  balance  unexpended 13,  276.62 

July  1,  1891,  outstanding  liabUities 500.00 

July  1, 1891,  balance  available ^ 12,776.62 

{Amount  ^estimated)  required  for  completion  of  existing  project 114, 000.00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1893    45,  OQG^  00 
Submitted  in  compliance  with  requirements  or  seQtioue  2  of  river  and 
harbQi  acta  of  im  md  1867, 
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report  of  mr.  f.  c.  armstrong,  assistant  engineer. 

United  States  Engineer  Office, 

Savannah,  Ga.,  June  SO,  1891, 

Captain:  I  have  the  honor  to  snbmit  the  following  report  of  snagging  operations 
on  the  Altamaha  Biver,  Georgia,  for  the  fiscal  year  ending  June  30, 1891 : 

Snag  work  on  this  river  was  inangarated  by  the  (old)  sna^  boat  Toccoa  October  1, 
1883,  and,  assisted  b^  steam  bolster,  continued  at  intervals  since  then  until  January 
14, 1888.  During  this  period  there  were  removed  d36  snags,  2  piles,  and  1,849  over- 
hanging trees;  5  trees  were  also  girdled. 

In  18^,  the  snag  bo(it  was  rebuilt.  Commenced  work  November  13, 1889,  and  stop- 
ped January  9, 1^,  removing  137  snags  over  6  inches  in  diameter,  33  snags  under  6 
inches,  5  stumps,  137  overhanging  trees  over  6  inches,  172  overhanging  trees  under 
6  inches,  and  10  logs  on  bank  were  cut. 

Operations  were  resumed  June  2, 1891,  and  the  boat  is  now  at  work.  The  records 
at  hand  show  that  from  1883  to  1887  operations  were  principally  confined  to  the  river 
below  Ohoopee  White  Bluff  (87i+). 

In  1890,  the  worst  obstructions  were  removed  from  the  entire  length  of  river,  be- 
ginning at  Sansavilla  (22)  and  ending  at  the  Forks  (127).  Thi^  year,  1890-^91,  the 
worst  obstructions  have  been  as  far  up  as  Cypress  Nursery  (81-H).  Carter  Bight 
(81)  has  been  a  troublesome  point  on  account  of  a*  rock  shoal,  comneUing  boats  to 
pass  on  the  bar  side.  I  found  that  there  was  a  channel  next  the  bauK  and  have  had 
It  cleared  of  snags. 

Detailed  statement  of  work  done  to  date. 


1S83  to  1888  (fram  T7.  S.  Chief  of 
Enripeers*  BoportlSr' 

18Bfr.*91. 


1888-^  (from  17.  S.  Chief  of  Engi- 
i*  Report,  1890) 


Total. 


136 


178 


500 


741 


300 


379 


Overhanging 
treee. 


6  i910 


Cut. 


«8 


700 


80 
206 


986 


el 


300 


172 

260  I.. 


732  I 


! 


Lbt. 


15 


2  I  15 


n 


Ou.ydt 
1,799 


t 


I 


1,7442 


2  I  1,799   1,744.2 


For  better  oomparlson  of  the  work  of  the  several  parties,  the  reports  have  been 
amended  to  show  first,  second,  and  third  class  snags.  Those  of  the  first  class  are 
more  than  2  feet  in  diameter  at  the  butt :  those  of  the  second,  between  8  inches  and 
2  feet  in  diameter ;  and  those  of  the  third,  less  than  8  inches  in  diameter.  All  trees 
and  logs  under  water  are  considered  as  snags.  The  trees  pulled  back  are  also  shown, 
M  it  requires  more  time  to  pull  a  tree  than  it  does  to  simply  cut  one. 

I  have  changed  the  record  of  work  previous  to  this  year  by  substituting  fair  pro- 
portions of  snags  of  the  first,  second,  and  third  classes  for  snags  given,  ana  similarly 
ht  oveghiMiging  trees,  so  that  the  totals  for  the  future  will  be  nearer  correct. 
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Summary  of  work  by  months,  1890-^91,  mag  boat  Toccoa. 


p 

Days' remov- 
ing obstruc- 
tions. 

Snaga. 

i 

1 

Overhanging 

kreos. 
it. 

Konth. 

First 
class. 

Second 
class. 

Third 
dasa. 

Pulled 
back. 

Ci 

Overs 
inches. 

Under  8 
inches. 

1 

June,  1891 

24 

18 

10 

134 

46 

« 

4 

206 

260 

3 

Snags. 

i 

Overhanging  trees. 

Locality. 

First 
class. 

Second 
class. 

Third 
class. 

Pulled 
back. 

Cut. 

1' 

Over  8 
inches. 

Under 8 
inches. 

Phin  HoUoiray -  -^-  - 

30 
38 
51 
60 

lit 

2* 

3" 

3 
2 

1 
4 
1 
1 
2 

24 

11 
7 
2 

63 
8 

10 

Bufffl  Sack 

^ 

21 

21 

Steamboat  Cot -  -  -  - 

1 

Second  Water  Oak  j 

Round.. 

1 

45 
2 
13 
4 
37 
45 
27 

26 

SuiTfrs  BlajBT 

1 

1 

14 

1 

Hughes  Landing 

1 

3 

2 

Beards  Bluff. 

1 
3 

Stooping  Gum  Out 
Hetlocks  Water  K< 

35 
90 
09 

Md 

Carter  Biffht 

22 
2 
6 

6 

• 

Cypress  Nursery 

Chanlin  Lake - 

^; 

12 

16 

Total 

10 

134 

46 

6 

* 

206 

260 

2 

The  river  is  now  in  better  condition  than  it  ever  has  been,  and  I  believe  that  uU 
dangerous  obstructions  will  be  removed  npon  completion  of  this  trip.  There  will  be 
two  months'  work  necessary  each  year  to  Keep  the  river  in  good  condition. 

The  boats  plying  this  river  have  had  no  trouble  at  Beard  Bliift'  (65  +i)  during  past 
year,  as  the  river  has  kept  above  low  water.  Contraction  works,  however,  are  nec- 
essary. 

The  snag  boat  Ocmulgee  had  to  lower  her  shear  legs  to  pass  under  the  Savannah, 
Florida  and  Western  Railway  bridge  at  Doctortown.  This  bridge  should  be  pro- 
vided with  a  draw  span,  but  as  the  snag  boats  are  the  only  ones  that  are  subjected  to 
trouble  in  passing  this  bridge,  and  as  uiey  pass  there  but  twice  a  year,  I  do  not  be- 
lieve it  is  absolutely  necessary  to  do  this  at  present. 

The  steamer  Wadley  struck  a  snag  below  Beard  Bluff  (65+ j>)  last  summer,  and  had 
to  be  sent  to  Savannah  for  repairs.    The  pilot  was  out  of  the  channel.    No  other  ac- 
cidents have  been  reported.    All  distances  are  above  Couper  Bar  (0). 
\ery  respectfully,  your  obedient  servant, 

F.  C.  Armstroxq, 
A98%sUMt  Engineer, 

Capt.  O.  M.  Carter, 

Corps  of  Engineers,  U,  S,  A, 


N5. 
IMPROVEMENT  OF  OCONEE  RIVER,  GEORGIA. 

The  Oconee  Eiver  rises  in  the  northeastern  part  of  Georgia,  flows  in 
a  southeasterly  direction,  and  unites  with  the  Ocmulgee  to  form  the 
Altamaha.  A  detailed  description  of  this  river  is  given  in  my  report 
of  the  preliminary  examination  and  survey,  printed  as  House  Ex.  Doc, 
No.  211,  Fifty-first  Congress,  first  session.  For  a  special  history  of 
past  work,  see  page  1253,  Annual  Report  of  the  Chief  of  Engineers  for 
1889. 
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ORiaiNAL  CONDITION. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  3  to  4  feet,  but  during  the  low-water  season  there  are 
various  shoals  with  low-water  depths  of  not  more  than  2  feet.  The 
chief  obstructions  to  navigation  consists  of  sand  bars,  rock  shoals,  over- 
hanging trees,  snags,  and  sunken  logs. 

PLAN  OF  IMPBOVElvrENT. 

The  plan  of  improvement,  as  outlined  in  my  report  of  February  5, 
1890,  provides  for  the  establishment  of  a  navigable  steaniboat  channel 
3  feet  deep  at  ordinary  summer  low  water  from  Milledgevilte  to  the 
river's  mouth. 

This  is  to  be  accomplished  by  (1)  removing  raft«,  rock  shoals,  and 
sandbars;  (2)  enlarging  portions  of  the  river,  revetting  caving  banks, 
and  closing  incipient  cut-offs;  (3)  removing  snags  and  logs  from  the 
channel  and  overhanging  trees  from  the  banks  of  the  stream. 

The  cost  of  the  improvement  is  estimated  at  $171,000  provided  ftinds 
are  regularly  and  adequately  supplied. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JUNE  30,  1890. 

Between  1812  and  1842  about  $45,000  were  expended  by  the  State  of 
Georgia  in  the  improvement  of  this  river,  and  between  1874  and  1875 
about  $8,575  were  expended  by  the  Oconee  Steamboat  Company  be- 
tween Dublin  and  the  Central  Bridge,  a  distance  of  28  miles.  Opera- 
tions under  the  project  adopted  in  1878  were  begun  in  1878,  and  have 
l)een  carried  on  at  irregular  intervals,  as  the  available  funds  allowed, 
ever  since.  A  specific  appropriation  of  $1 ,500  for  improving  the  section 
of  the  river  between  SkuU  Shoals  and  the  Georgia  Eailroa(l  Bridge  was 
exi>ended  so  as  to  give  a  least  depth  in  that  reach  of  20  inches  at  ex- 
ti^me  low  water. 

In  all  there  have  been  removed  from  the  river  4,154  snags  and  logs, 
17,649  overhanging  trees,  and  487  cubic  yards  of  rock.  Some  small 
bnish  jetties  have  been  built,  539  trees  have  been  deadened,  and  26  logs 
cut  up  on  bank.  • 

Up  to  July  1, 1890,  the  total  expenditures  for  the  work,  including 
outstanding  liabilities,  amounted  to  $44,822.18. 

OPERATIONS  DUBING  THE  FISCAL  YEAB  ENDING  JUNE  30,  1891. 

During  the  months  of  October  and  November  the  boats  required  for 
U8e  on  this  river  were  repaired  and  painted. 

Active  operations  during  the  year  consisted  in  the  removal  of  snags, 
logs,  and  overhanging  trees,  in  the  construction  of  a  closing  dam  of 
st4>iie  at  Fish  Trap  Out,  and  works  of  construction  in  the  form  of  pile 
and  brush  dams  at  Old  Boat  Yard. 

Snagging  operations,  beginning  November  27  and  ending  May  29, 
w<-re  caiTied  on  by  the  snagboat  Ocmulgee  between  Centre  Cut  and 
l*ublin,  jiartially  improving  a  total  length  of  river  of  46 J  miles,  and  re- 
moving 893  snags,  200  stumps,  146  overhanging  trees,  and  42  logs. 
( Alterations  were  much  inteferred  with  by  high  water  in  the  months  of 
February,  March,  and  April.  During  this  time  the  boat  was  employed 
iu  constructing  the  closing  dam  at  Fish  Trap  Cut.  There  were  quarried 
ENG  91 ^97 
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and  placed  in  this  dam  600  cubic  yards  of  stone.  From  March  12  to 
March  24  no  work  could  be  done  on  account  of  the  freshet 

The  contracting  works  at  Old  Boat  Yard  were  begun  in  February, 
but  owing  to  the  freshet  were  necessarily  suspended  in  March. 

A  working  lighter  was  built,  19  piles  were  driven,  and  11  brush  mat- 
tresses were  sunk,  forming  an  apron  course  for  two  dams,  18  feet  wide 
and  260  and  70  feet  long,  respectively. 

The  work  of  building  a  new  snagboat,  the  Satilla^  for  joint  use  on  this 
river  and  on  the  Ocmulgee,  was  begun  in  March  at  Abbeville,  Ga.,  under 
contract  with  M.  A.  Sweeney  &  Bro.,  of  Jeffersonville,  Ind. 

CONDITION  OP  WORK  JUNE  30,  1891. 

The  river  is  in  a  fair  condition  where  work  has  been  done,  but  still 
needs  much  attention,  especially  the  upper  portion.  Above  Dublin  the 
Central  Eaikoad  Bridge  and  a  raft  obstruct  navigation.  The  work 
already  done  has  been  of  great  benefit  to  navigation,  boats  now  running 
at  stages  of  water  from  2  to  3  feet  lower  than  before  the  improvements 
were  begun. 

A  detailed  description  of  the  c(mdition  of  the  river  is  given  in  my 
rejwrtof  February  5, 1890.  printed  on  pages  1432-1464,  Aimual  Eeport 
of  the  Chief  of  Engineers  lor  1890.  No  material  change  has  taken  place 
since  then,  except  at  Old  Boat  Yard,  Fish  Ti-ap  Cut,  and  Sweeney 
Cut. 

An  examination  of  the  work  of  improvement  begun  at  Old  Boat  Yard 
was  made  June  11.  From  the  middle  of  February  to  the  1st  of  May 
the  river  was  at  freshet  stage,  and  about  March  18  reached  a  height  of 
22  or  23  feet,  equal  to  the  greatest  height  previously  recorded. 

The  effect  of  this  freshet  at  Old  Boat  Yard  was  to  cut  away  the  right 
bank  of  the  river  some  20  or  25  feet,  carrying  with  it  three  of  the  pUes 
driven  when  the  work  was  begun.  All  other  piles  and  the  apron 
courses  of  dams  Nos.  7  and  8  are  uninjured.  This  work  is  not  suffi- 
ciently advanced  to  have  any  appreciable  effect  on  the  channel  across 
the  bar.  There  is,  however,  a  least  channel  depth  of  3.3  feet  at  low 
water  where  the  depth  did  not  exceed  2.6  feet  in  1889. 

The  work  at  Fish  Trap  Cut  is  in  good  condition. 

Sweeney  Cut,  across  the  bight,  which  is  completely  closed  by  the 
"raft,"  is  reported  to  have  been  enlarged  by  natural  agencies.  A  raft 
of  timber  has,  however,  lodged  therein,  and  threatens  to  choke  up  this 
channel  also.  The  work  of  clearing  out  this  cut  will  be  undertaken  in 
the  near  future.  The  recent  freshet  has  brought  into  the  river  addi- 
tional snags,  which  will  require  removal 

003MD1ER0B  AND  NAViaATION. 

The  Oconee  Eiver  is  navigable  from  the  mouth  to  the  Central  Rail- 
road Bridge,  a  distance  of  108  miles.  This  bridge  being  without  a  draw 
prevents  boats  from  running  above  that  point,  and  some  jwrtions  of  the 
river  below  it  are  so  obstructed  by  snags  and  shoals  that  no  regular  runs 
are  made  through  them.  The  boats  engaged  in  the  river  traffic  during 
the  year  1890  were  the  Tommie^  running  from  Little  Oakey  Bluff,  34 
miles  from  the  forks,  to  Ocmulgee  Station,  where  the  East  Tennessee, 
Virginia  and  Georgia  RaUway  crosses  the  Ocmulgee  River  12  miles  from 
the  forks;  and  the  steamer  Louiaa^  running  from  Dublin  (79  miles)  to 
1^^  Bluff  (41  miles),  and  also  making  irregular  trips  up  the  river  from 
Dublin. 
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lAsi  and  deicripHon  of  iteamers  plying  on  the  Oconee  Biver, 


Registered 
tonnage. 

Draft. 

Number 

of  trips 

daring 

year. 

Connecting  with 
railroad  at— 

Kftme. 

Light. 

Loaded. 

X^oviilft   

820 
176 

Indu$. 
20 
16 

Fut. 
6 
4 

112 
68 

Dublin  (ra 

Tmanif^  . . 

Lumber  City,  Ga. 

From  July  1, 1890,  to  June  30, 1891,  the  above-named  boats  carried 
the  following  freights,  acting  as  feeders  to  the  railroads : 


ArttolA. 


Shipped  yia— 


Dablin:  Dub- 
lin, Wright*. 
Yille  and  Tea- 
niUelLB. 


Lumber  City: 
East  Tennes- 
see, Virginia 
aadOeonda 
B.E. 


Tons. 


Value. 


Soain. 


of  tDipentfne. 


bbls.. 
do... 


Kerchandiae. 
Total.., 


.  tons. 
.   do.. 


44,660 

0,600 

4,200 

1,650 

416 


12,544 

2,125 

264 


666 


12,848 
2,462 
1.116 
1,650 
1,082 


$142,760 
216,912 
44,640 
49,500 
270,500 


19,158 


724,312 


In  addition  to  the  freights  carried  by  the  steamers,  it  is  estimated 
that  there  were  drifted  down  the  river  25,000,000  feet  or  60,500  tons  of 
timber,  valued  at  $225,000.  These  added  together  give  the  total  value 
of  the  commerce  of  this  river  for  the  past  year  as  79,658  tons,  valued 
at  $949,312. 

Freight  rates  have  been  reduced  60  per  cent,  since  the  work  of  im- 
proving the  river  began  in  1878. 

An  estimate  of  the  commerce  that  would  probably  be  developed 
when  ttie  river  is  in  a  thoroughly  navigable  condition  from  Milledge- 
vifle  to  the  mouth  is  given  in  Mr.  A.  S.  Cooper's  report  on  the  survey 
of  the  Oconee  Eiver,  printed  as  part  of  Appendix  O  11,  Eeport  of  the 
Chief  of  Engineers  for  1890,  to  which  I  respectftilly  refer. 

With  the  further  improvement  of  the  river,  regular  and  more  fre- 
quent trips  can  be  made,  and  heavier  loads  carried  during  low- water 
stages.  A  large  section  of  farming  and  timber  lands  would  be  opened 
np,  and  increased  dependence  would  be  placed  on  the  river  as  a  means 
of  transportation  for  all  classes  of  freight.  In  the  counties  bordering 
the  Oconee  Eiver  the  i)opulation  is  about  90,000,  the  area  of  cultivated 
lands  about  507,000  acres,  and  the  value  of  all  property  from  $10,000,- 
OOO  to  $11,000,000.  The  area  tributary  to  the  river  is  about  1,900  square 
miles. 

In  view  of  the  information  collected,  it  is  estimated  that  the  com- 
merce on  the  river  after  improvement  will  amount  to  three  times  its 
present  vsdue. 

MISOELLAl^EOUS. 

The  work  is  located  in  the  coUection  district  of  Bmnswick,  Ga.  Amount  of  duties 
coUeeted  in  1890,  $5,748.  Sapelo  Light  is  the  nearest  light-house,  and  Forts  Ogle- 
thorpe and  Pulaski  are  the  nearest  forts. 

Since  the  existing  project  for  imi)roving  Oconee  Eiver  was  adopted 
one  appropriation  of  $25,000  has  been  made  for  the  work  and  an  unex- 
pend^  balance  of  $201.18  transferred  from  a  former  appropriation. 
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The  total  expenditures  nnder  the  present  project  to  June  30, 1891, 
including  all  outstanding  UabUities,  were  $8,120.31. 

As  outlined  in  my  prqject  of  February  5, 1890,  it  is  proposed  to  ex- 
pend the  available  funds  and  any  ftinds  that  may  become  available 
during  the  year  in  the  removal  of  obstructions  and  in  the  improvement 
of  the  shoals  in  the  riyer  between  Milledgeville  and  the  mouth,  should 
the  railroad  bridge  near  Oconee  Station  be  so  altered  as  to  allow  work 
to  be  done  above  that  point. 

The  sum  of  $50,000  can  be  economically  and  advantageously  expended 
during  the  coming  year.  ]No  permanent  improvement  can  be  effected, 
as  new  obstructions,  caused  by  logs  and  snags,  form  during  every  high- 
water  season.  They  should,  however,  become  fewer  in  number  each 
year.  From  $1,000  to  $5,000  will  be  required  for  the  annual  maintenancii 
of  the  completed  work.  The  work  of  removing  obstructions  has  been 
in  th^  local  charge  of  Mr.  F.  C.  Armstrong,  assistant  engineer,  whose 
report  is  append^  hereto. 

Money  statement 

July  1, 1890,  balance  unexpended $201. 18 

Amount  appropriated  by  act  approved  September  19, 1890 25, 000. 00 

25,201.18 
June  30, 1891,  amount  expended  during  fiscal  year 8,120.31 

July  1, 1891,  balance  unexpended 17, 080. 87 

July  1, 1891,  amount  covered  by  uncompleted  contracts 8, 010. 00 

July  1, 1891,  balance  available. 9,070.87 

{Amount  (estimated)  required  for  completion  of  existing  project 146, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  building  steam  snag  boat,  opened  November  SO,  1890,  byltrst  Lieut, 
0,  M,  Carter,  Corps  of  Engineers, 


Name  and  address  of  bidder. 

Price. 

Ko. 

Using  pine 
for  npper 

Ueinff 
cypress  for 
upper  works. 

1 

RamnH  W.  SWnPAr.  W^l»n1«flrt<"i.  ^  0 .. 

$22,400 

$22,474 

Recommended  that  above  bid  be  rejected,  price  being  considered  excessive. 
Amount  available,  about  $18,000. 


Abstract  of  proposals  for  building  steam  snag  boat,  opened  December  W,  1890,  by  First  Lieut, 
O,  M,  Carter,  Corps  of  Engineers, 


Kame  and  address  of  bidder. 

Price. 

Ko. 

Using  pine 

for  upper 

■works. 

Using 
cj-preaa  for 
upper  works. 

1 

Samuel  W.  Skinner,  Wilmington,  N.  C 

$20,325 

$20,750 

Recommended  that  the  above  bid  be  rejected,  the  prices  being  considered  excessive. 
Amount  available,  about  $18,000. 
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bepobt  of  mil  p.  c.  abmstroxo^  assistant  enginesn. 

United  States  Engineer  Office, 

Savannah  Ga.,  June  30, 1891, 

CAPTAm  :  I  have  the  honor  to  submit  the  following  report  of  snagging  operations 
on  Ooonee  River,  Georgia,  for  the  fiscal  year  ending  June  30,  1891 : 

The  snag  boat  Ocmu^ee  was  repaired  in  October  and  November,  1890,  by  the  addi- 
tion of  a  galley  and  two  staterooms  to  boiler  deck,  the  removal  of  galley  from  main 
<leck,  remodeling  of  men's  quarters,  addition  of  iron  sheathing  to  bow,  recanvas- 
ing  of  boiler  and  hurricane  decks,  calking  of  gnnwales,  and  painting  of  the  entire 
boat. 

The  snag  boat  Ocmulgee  left  Savannah^  Ga,  November  18,  1890,  with  the  steam 
holster  in  tow.  8he  arrived  at  Tillman  Bar  (5),  Ocmolgee  River,  on  November  24, 
and  leaving  the  bolster  there,  proceeded  to  Center  Cut  (37),  Oconee  River,  reaching 
that  point  November  27,  and  commenced  snas  work  at  once. 

In  1888-^89,  the  river  was  cleared  of  snags  £om  the  forks  (0)  to  Goodwin  Cut  (19). 
Work  for  the  year  1888-'90  on  this  river  consisted  of  the  removal  of  overhanging 
trees  Irom  the  forks  (0)  to  Little  Buzzard  Bar  (74),  and  of  snags  from  Goodwin 
Cat  (19J  to  Little  Oakey  Bluff  (34),  and  from  Flat  Creek  (62f }  to  Little  Buzzard  Bar 
(74).    Only  the  most  troublesome  snags  were  removed  from  tne  latter  reach. 

Daring  the  fiscal  year  ending  June  30,  1891,  operations  were  confined  to  the  reach 
from  Red  Bluff  (41)  to  Dublin  (79).  From  Red  Bluff  (41)  to  Bonny  Clabber  (52i)  only 
the  worst  obstructions  were  removed,  but  above  this  tne  river  is  in  excellent  condition. 

Detailed  statement  of  work  to  date. 


Snags. 


li 

CO 


Stumps. 


Overhanging 
trees. 


Cut. 


II 


11 


I" 


111 
11 


1^  to  IS90  (Iteport  Chief 
of  £B^|iiaeis,  U.  8.  Army, 

FiK4l  year  ending  Jnne  30, 
1»1 


8002,394 


205 


487 


652 
1»2 


164     194 


1,500 
21 


6,676  9,473 
lis!    176 


C. 

yds. 
490 


C.ydi. 


C,yd». 

251 


600 


Total  to  June  ao,  1891. 


1,0052,881 


844 


196j 


194 


1,521 


6,794  9,649 


."MO, 


490 


600 


25 


For  better  comparison  of  the  work  of  the  several  parties,  the  reports  have  been 
unended  to  show  first  class,  second  class  and  third  class  snaes.  All  logs  and  trees 
under  water  are  considered  as  snags.  Those  of  the  first  class  are  over  2  feet  in 
diameter  at  butt;  second  class,  over  8  inches  and  under  2  feet;  and  third  class, 
noder  8  inches  in  diameter.  Overhanging  trees  polled  back  are  also  noted,  as  this 
Teqniiee  more  time  than  simply  cutting.  I  have  changed  the  record  of  work  done  to 
June  30, 1890,  as  given  in  my  report  1889~'90,  by  substituting  fair  proportions  of 
snags  over  6  incnes  as  first  and  second  class  snags,  and  of  overhanging  trees  over 
6  inches  as  trees  pulled  back,  so  that  totals  for  the  future  will  be  nearer  correct. 


Snag  loat  Ocmulgee, 
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Snags. 
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Overhanging  trees. 
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Summary  of  work  hy  looaliti^ — Snag  boat  Ocmvlgee, 
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Silver  Blnff. 

1 

Jack      Wmiams 
Suck 

12 
2 

12 

16 

Louisa  Bluif 

8 

Od  urns  Ferry 

Tar  River  (lower)  . 

Tar  River  to  Gays 
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Bight 
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per Tar  River.... 
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Above  Bonny  Clab- 

l)er 

U 

5 

Berry  Hill 

*600 

21 

Travers  Bight 
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2 

2 

10 

5 
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Above  Shady  Field 
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4 
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8 

4 

"Wells  Spring 
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1 

2 
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Wring  Jaw  Bight. 

Above  Wring  Jaw 

Bight ....: 

3 

SmiUiLake 

, 

Above  Smith  Lake. 

Clark  Landing.... 
Fish  Trap  Cut.... 
Drowning  Cow 

Little  Buzzard  Bar. 

1 
14 

1 

2 
4 

1 

8 

2 
36 

67 
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60 

1 

1 
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Total 

205 

487 

192 

32 

21 

118        17«  1          It       12 

600 

98 

1 

■ 

•  Quarried. 


t  Deposited  in  dam. 


The  winter  of  1889-'90  was  very  favorable  for  soag  work,  and  in  hopes  of  similar 
good  fortune  for  1890-'91  the  boat  was  kept  in  commission,  but  one  rise  succeeded 
another^  and  the  boat  was  tied  up  twice  on  account  of  the  water  being  too  high  for 
work. 

Fish  Trap  Cut  (72|)  had  become  very  troublesome  on  account  of  the  increased  vol- 
ume of  water  passing  through  a  center  cut  lately  formed.  The  best  solution  of  this 
problem  would  have  been  to  open  the  center  cut,  but  there  was  no  plant  to  remove 
the  underlying  olay,  and  the  natural  erosion  of  the  river  would  take  2  or  3  years  to 
effect  the  desired  result.  It  was  necessary  to  either  open  or  close  this  cut,  as  the 
old  river  was  filling  up  and  the  cut  would  not  permit  the  passage  of  boats  and  rafts. 

Ab  the  river  was  at  a  stage  when  economic  snag  work  could  not  be  carried  on,  the 
crew  of  the  snag  boat  Ocmulgee  quarried  600  cubic  yards  of  rock  at  Berry  Hill 
(55^)  and  Diamond  Landing  i^H),  hauled  it  to  Fish  Trap  Cut  (72^),  60  cubic  yards 
at  a  load,  and  deposited  it  m  a  dam  across  the  lower  end  of  the  cut.  The  dam  is  70 
feet  wide,  and  its  greatest  depth,  8i  feet,  resting  on  hard  sand  overlyinff  rock. 
The  rock  was  deposited  at  high  water,  and  a  certain  proportion  was  scattered  by  the 
swift  current.  Since  the  completion  of  the  dam,  the  shoal  in  the  river  has  cut  out 
and  no  further  trouble  is  expected. 

AIL  sloughs  leavim^  and  then  reentering  the  river  should  be  closed.  Usually  they 
are Inoipient  cut-ofS;  but  in  all  cases  the  volume  of  water  taken  affects  the  ohan- 
jx^l,  in  acme  cases  to  the  extent  of  forming  shoalB  between  the  two  points. 
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An  the  following  points  should  be  improved: 


Locality. 


Distance 
above 
month. 


Locality. 


Difttanoe 
aboTo 
mouth. 


DerifeEIbow 

Steoaboat  Bight.. 
Vrjinm  Pan  Biver 
Devila  Traah  PUe. 


MOet. 


I8-2I 
23 


HitobeUs  Lake  . 

Joyces  Bloff 

Jones  Old  River. 
Bonny  Clabber  . 


MUet. 

37-40 
52» 


Frying  Pan  Hiver  shoold  be  obstrnoted  but  not  closed,  as  the  main  channel  wonld 
erode  and  create  too  many  snags  if  required  to  carry  all  the  volume  at  onqe. 

Center  Cut  (38)  should  be  opened  and  Jones  Old  River  closed  below  it. 

When  the  Central  Railroad  provides  a  draw  to  its  bridge  at  10  Smiles,  it  will  be 
necessary  to  continue  the  work  of  removing  trees  and  snags  to  Milledgeville.  The 
raft  at  Sweeneys  Cut  (120^)  will  have  to  be  removed  or  a  cut-off  made,  but,  until  a 
further  examination,  can  not  say  which  is  better. 

The  only  rock  shoal  below  Dublin  that  may  require  attention  is  at  Fish  Trap  Cut 
(72^),  and  this  can  be  done  with  crowbars  at  extreme  low  water.  This  shoal  was 
complained  of  some  5  years  since,  but  since  then  no  further  complaint  about  it 
has  been  received. 

The  Central  Railroad  bridge  (108)  should  be  provided  with  a  draw.  At  Dublin 
there  are  two  bridges  in  process  of  construction  ;  one  a  county  hiehway  bridge,  and 
the  other  that  of  the  Dublin,  Wrightsville  and  TenniUe  Railroad,  both  on  approved 
plans. 

The  SavannsJi,  Americus  and  Montgomery  Railroad  bridge  (30)  is  an  obstruction 
to  navigation,  and  should  be  replaced  with  a  proper  structure. 

The  snag  boat  Ocmulgee  was  in  charge  of  J.  D.  Robeson,  master,  until  April,  when 
Mate  J.  G.  Walker  assumed  command.  I  recommend  both  men  for  efficiency  and 
attention  to  duty.  • 

Very  respectfully,  your  obedient  servant, 

F.  C.  Armstbono. 
Agsiitant  Engineer, 

Capt.  O.  M.  Carter, 

(hrpe  of  Enjfineeri,  U.  S.  A. 


N6. 


IMPROVEMENT  OF  OCMULGEE  RIVER,  GEORGIA. 

The  Ocmulgee  Eiver  is  formed  by  the  junction  of  the  South  and  Yel- 
low rivers,  about  20  miles  below  Covington,  and  flows  thence  in  a 
southeasterly  direction  about  250  mUes,  where  it  unites  with  the  Oconee 
to  form  the  Altamaha.  A  detailed  description  of  this  river  is  found  in 
my  report  of  the  preliminary  examination  and  survey,  printed  as  House 
Ex.  Doc.,  No.  216,  Fifty-first  Congress,  first  session.  For  a  special  his- 
tory of  past  work,  see  page  1258,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1889. 

ORIGINAL  CONDITION. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steam- 
boats drawing  flpom  3  to  4  feet,  but  during  the  low-water  season  there 
are  various  shoals  with  depths  of  not  more  than  two  feet.  The  chief 
obstructions  to  navigation  consist  of  rock  shoals,  sand  bars,  overhang- 
ing trees,  snags,  and  sunken  logs. 

PLAN  OP  IMPROVEMENT. 

The  plan  of  improvement,  as  outlined  in  my  report  of  February  5, 
1890y  provides  for  the  establishment  of  a  navigable  steamboat  channel 
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3  feet  deep  at  ordinary  summer  low  wat^ir,  from  Macon  to  the  river's 
mouth. 

This  is  to  be  obtained  by:  (1)  llemoviug  rock  shoals  and  sand  bars; 
(2)  closing  incipient  cut-offs  and  revetting  caving  banks:  (3)  removing 
snags  and  logs  from  the  channel  and  overhanging  trees  from  the  banks 
of  the  stream. 

The  cost  of  the  improvement  is  estimated  at  $210,000,  provided  funds 
are  regularly  and  adequately  supplied. 

SUMMARY   OF  OPERATIONS  PRIOR  TO  JULY  1,  1890. 

Between  1817  and  1837  the  State  of  Georgia  expended  about  $60,000 
in  the  improvement  of  the  river,  $10,000  of  which  were  used  above 
Ma<?on.  In  August,  1877,  operations  were  begun  under  the  project  ap- 
proved by  Congress  in  1876,  and  the  work  has  been  carried  on  at  in- 
tervals, as  the  funds  were  available,  up  to  March  18, 1890,  when  opera- 
tions were  suspended  on  account  of  the  lack  of  funds.  In  all  there 
have  been  removed  from  the  river  7,705  snags  and  stumps,  13,144  over- 
hanging trees,  359  cubic  yards  of  rock,  and  1,869  cubic  yards  of  earth; 
112  logs  were  cut  up  on  the  banks  ;  801  trees  were  deadened  ;  2  jetties 
were  built  at  Tillman  Bar,  2  snag  dams  at  Ashley  Landing,  and  1  at 
Indian  Timber  Landing.  Up  to  July  1, 1890,  the  total  expenditures  for 
the  work,  including  outstanding  liabilities,  amounted  to  $79,396.73. 

OPERATIONS  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1891. 

Operations  during  the  year  consisted  in  the  removal  of  snags,  logs,  and 
overhanging  trees  by  the  snag-boat  Ocmulgee  on  the  lower  river,  and 
by  the  work  of  a  bank  party  between  Macon  and  Cotton  Box  Cut-off; 
and  in  the  construction  of  contracting  works  and  the  repairing  of  old 
works  at  Tillman's  Bar  by  the  steam  hoister.  The  snag  boat  came  to 
this  river  from  the  Ocx)nee  Eiver  on  the  1st  of  June  and  has  worked 
between  the  Forks  and  Cedar  Creek,  removing  173  snags  and  logs,  13 
stumps,  and  520  overhanging  trees;  8  trees  were  deadened  and  14  logs 
cut  up  on  bank.  In  November  a  house-flat  was  built  at  Macon  for  the 
use  of  a  bank  party,  which  began  work  December  13.  High  water 
caused  the  suspension  of  work  on  March  15,  but  it  was  resumed  May 
21,  and  was  in  progress  at  the  close  of  the  year.  There  were  removed 
8,848  overhanging  trees;  41  trees  were  dea-dened  and  20  logs  were  cut 
up  on  the  banks,  partially  improving  a  total  length  of  river  of  44  miles. 
The  steam  hoister  working  at  Tillman's  Bar  drove  130  piles,  899  linear 
feet  of  sheet  piling,  sunk  320  square  yards  of  brush  mattresses,  and 
wattled  with  brush  240  linear  feet  of  old  pile  dam.  High  water  required 
the  cessation  of  work  here  in  February  before  the  work  w^as  entirely 
completed.  It  will  be  resumed  as  soon  as  the  conditions  are  favorable 
for  its  continuance. 

CONDITION  OF  WORK  JUNE  30,  1890. 

The  river  is  in  fair  condition,  so  far  as  snags  and  overhanging  trees 
are  concerned,  from  its  mouth  to  Hawkinsville;  still,  much  yet  remains 
to  be  done  over  that  section  of  the  river. 

Above  Hawkinsville,  highway  and  railroad  bridges  have  prevented 
work,  except  by  means  of  a  bank  party.  These  bridges  are  to  be  re- 
moved. The  work  already  done  has  been  of  great  benefit  to  naviga- 
tion. Boats  now  run  at  a  stage  of  water  from  3  to  4  feet  lower  than 
before  the  improvements  were  begun. 
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A  detailed  statement  of  the  condition  of  the  river  is  given  in  my  re- 
port of  February  5,  189(),  printed  a«  Appendix  O  12,  Annual  Report  of 
the  Chief  of  Engineers  for  1890. 

Xo  material  change  has  taken  place  since  then,  except  at  Tillman's 
Bar,  where  the  works  of  contraction  have  resulted  in  a  considerable 
improvement  of  the  channel,  a  least  channel  depth  of  4.2  feet  at  low 
water  being  now  available  where  there  was  formerly  but  2.6  feet.  These 
works  were  not  entirely  completed,  owing  to  a  rise  in  the  river,  which 
began  about  the  middle  of  February  and  continued  until  early  in  May. 
During  March  the  river  reached  a  height  nearly  equal  to  the  greatest 
height  previously  recorded. 

The  stability  of  the  work  at  Tillman's  Bar  was  therefore  severely 
taxed.  An  examination  made  June  11,  last,  showed  that  it  had  suffered 
some  damage,  but  not  enough  to  impair  its  usefulness.  The  chief  dam- 
skge  consisted  in  the  undermining  of  those  dams  the  foundations  of 
which  were  not  protected  by  an  apron  course  of  brush  mattresses.  Had 
it  been  possible  to  complete  these  apron  courses  before  the  freshet,  it  is 
believed  that  the  dams  would  have  withstood  its  force  without  injury. 
The  addition  of  these  foot  mattresses  and  some  slight  repairs  will  place 
the  work  in  good  condition, 

COMMERCE  AND  NAVIGATION. 

In  the  early  navigation  of  this  river,  about  the  beginning  of  the  pres- 
ent century,  pole-boats  were  used.  Afterwards  small  steamers  were 
added  to  tow  upstream  the  flats  which  brought  cargoes  downstream 
with  the  current;  and  finally,  about  1830,  larger  freight  steamers  took 
the  place  of  tow-boats  and  flats.  Macon  was  originally  the  head  of 
navigation,  and  through  freights  were  carried  from  there  to  the  coast. 
The  building  of  the  Central  Railroad  to  Macon  in  1845  diminished  the 
traffic  on  the  upper  Ocmulgee,  and  finally  the  construction  of  a  high- 
way bridge  at  Hawkinsville  made  that  point  the  actual  head  of  naviga- 
tion, and  cut  oflT  the  fertile  and  finely  timbered  region  between  Haw- 
kinsville and  Macon  from  its  natural  means  of  communication  wit>>  the 
markets.  Below  Hawkinsville  the  river  tiaffic  continued,  but  boats 
were  able  to  run  only  6  or  8  months  of  the  year,  being  stopped  at  low 
water  by  snags,  bars,  and  ledges.  IS^ow,  however,  owing  to  the  works 
of  improvement  begun  in  1877,  boats  are  rarely  stopped  at  low  water, 
running  at  a  stage  3  feet  lower  than  the  former  limiting  stage,  and 
freight  rates  have  been  reduced  at  least  40  per  cent.  But  the  low  water 
navigation  is  still  dangerous  on  account  of  snags  and  shoals,  and  re- 
duc^  loads  must  be  carried  at  this  stage. 

The  following  is  a  list  of  the  steamers  plying  the  Ocmulgee  Eiver 
during -fiscal  year  of  1890-'91 : 


Suae, 

teredton- .__  . 

"■^^-     ,  Light.  iLoadeil. 

Xuinljer 

of  tripH 

duriiiR 

year. 

Connecting  -with  railroad  at— 

HuTT  O  T>av     

1  Inches.  I    Fett. 
299  ,          1«  '         4 
:»30  j          1«            4 

♦200  !          20             4 
360  1          18             3i 
235  1          18            3^ 

8 
96 
102 
39 

Lnmber  City. 
Do. 

SSIwrcit?^ : 

jSrSith.^:::::::::: 

Abbeville 

SWM     .      .                          

Doc  torto  wn . 

J.  C.  Stevait 



•About. 


No  new  lines  of  boats  have  been  started  during  the  year.    The  Harry 
G.  Dojf  haa  been  added  to  the  People's  Line  at  Lumber  City.    The  cf. 
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C.  Stewart  has  been  purchased  by  a  lumber  firm  at  Bullard's  above 
HawMnsviUe,  but  as  the  boat  has  just  begun  work,  the  number  of  trips 
made  during  the  year  can  not  be  given. 

The  following  table  shows  the  comi)osition  and  value  of  freight  car- 
ried by  steamers  during  the  past  fiscal  year: 


Article. 

Shipped  Tifr- 

Tons. 

barrels.. 

do.... 

hales  . 

tons.. 

Lumber 
CityE. 
T.,V.& 
G.  K.  K. 

Abbeville 
S.A.  & 
K.  B.  R. 

Doctor 
Towns. 
F.  &W. 

B.R. 

Value. 

Kosin 

Spirits  turpentine 

Cotton 

Guano 

24,348 
4.399 
1,314 

14,400 

2:400 

610 

750 

1,900 

12,712 

1,159 

210 

113 

2,253 

11,578 

1,671 

509 

863 

7,403 

128,650 
147.223 
81,360 
25,890 
740,300 

Merchandise 

do.... 

8,250 

Total 

22,024 

1,123,423 

In  addition  to  this  there  were  30,000,000  feet  or  66,280  tons  of  timber 
rafted  over  the  river  during  the  year,  and  its  value  is  placed  at  $270,000. 
This,  added  to  the  business  done  by  the  steamers,  gives  the  total  ton- 
nage of  the  river  as  78,304  tons,  and  the  value  of  the  same  at  $1,393, 
423. 

As  will  be  seen,  the  commerce  of  this  river  consisted  of  round  and 
hewn  timber  rafted  down  the  river  to  the  mills  and  seaports,  and  the 
naval  stores,  cotton,  guano,  camp  supplies,  merchandise,  etc.,  carried 
by  the  steamboats. 

The  Savannah,  Americus  and  Montgomery  Eailway  during  1889  had 
four  steamers  running  from  Abbeville  to  the  seacoast,  discharging 
their  freight  at  Brunswick.  During  that  year,  up  to  October,  they  car- 
ried over  that  route  21,365  tons  of  rosin,  turpentine,  cotton,  hay,  oats, 
corn,  flour,  railroad  iron,  salt,  guano,  and  general  merchandise.  This 
was  valued  at  $1,268,000.  This  line  was  discontinued  in  the  month 
named,  when  the  extension  of  the  road  to  Savannah  was  completed. 

A  fall  and  carefully  prepared  statement  of  the  conditions  and  circum- 
stances that  will  affect  this  commerce  in  the  event  of  the  river  being 
placed  in  a  thoroughly  navigable  condition  from  its  mouth  to  the  city  of 
Macon  is  contained  in  Mr.  J.  L.  Van  Ornum's  report  on  the  survey  of 
the  Ocmulgee  Eiver,  accompanying  my  report  of  February  5, 1890,  and 
printed  as  part  of  Appendix  O  12,  Report  of  the  Chief  of  Engineers  for 
1890,  to  which  I  respectftilly  refer.  It  is  impossible  to  make  an  accu- 
rate estimate  of  the  increased  commerce  that  would  follow  such  im- 
provement. But  remembering  that  new  boats  are  to  be  added  to  the 
Lumber  City  and  Hawkinsville  lines;  that  citizens  of  Macon  await  the 
opening  of  the  river  to  establish  a  line  of  steamers  to  the  coast;  that 
more  frequent  trips  can  be  made  and  larger  cargoes  carried;  and  that  a 
new  region  between  Hawkinsville  and  Macon  will  become  tributary  to 
the  river,  it  is  not  an  extravagant  estimate  to  say  that  the  commerce  of 
the  river  may  be  increased  100  per  cent  of  its  present  value. 

MISCELLANEOUS. 

The  work  is  located  in  the  coUection  district  of  Brunswick.  Ga.  Amonnt  of  da- 
ties  collected  in  1890,  $5,748.  Sapelo  Light  is  the  nearest  light-nonse,  and  Forts  Ogle- 
thorpe and  Palaaki  are  the  nearest  forts. 

Since  the  existing  project  for  improving  the  Ocmulgee  Eiver  was 
adopted  one  appropriation  of  $30,000  has  been  made  for  the  work;  Und 
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ail  unexpended  balance  of  $244.95  transferred  from  a  former  appropria- 
tion. 

The  total  expenditure  under  the  existing  project  to  June  30, 1891, 
amounted  to  $13,099.69. 

As  outlined  in  my  project  of  February  5, 1890,  it  is  proposed  to  ex- 
pend any  funds  now  available  or  that  may  become  available  during  the 
present  fiscal  year  in  the  removal  of  obstructions,  and  in  the  improve- 
ment of  the  shoals  in  the  river  between  Macon  and  the  river's  mouth. 

The  sum  of  $50,000  can  be  economically  and  advantageously  expended 
during  the  coming  year.  No  permanent  improvement  can  be  effected, 
as  new  obstructions,  caused  by  logs  and  snags,  form  during  every  high- 
water  season.  They  should,  however,  become  fewer  in  number  each 
year.  From  $1,000  to  $5,000  will  be  required  for  the  annual  mainte- 
nance of  the  completed  work.  The  work  of  removing  obstructions  has 
been  under  the  local  charge  of  Mr.  F.  C.  Armstrong,  assistant  engineer, 
whose  report  is  appended  hereto. 

Money  statement 

July  1,  1890,  balance  unexpended $244.95 

Amoant  appropriated  by  act  approved  September  19;  1890 30, 000. 00 

30,244.95 
June  30, 1891,  amount  expended  duiing  fiscal  year 12, 575. 89 

July  1,  1891,  balance  unexpended 17,669.06 

July  1, 1891,  outstanding  liabilities $523. 80 

July  1,  1891,  amount  covered  by  uncompleted  contracts 5, 340. 00 

5,863.80 

fnly  1,  1891,  balance  available 11,805.26 

f  Amount  (estimated)  required  for  completion  of  existing  project 180, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    50, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


Ahstraet  of  proposal  for  building  steam  snag  boat,  opened  November  SO,  1890,  by  First  Lieut. 
O.  M,  Carter,  Corps  of  Engineers, 


Name  and  addresa  of  bidder. 

Pric«. 

No. 

Using  pine 
for  upper 
works. 

Using  cy- 
press for 
upper  works. 

1 

Somael  W.  Skinner,  Wilmington,  N.  C 

$22,400 

$22,474 

Recommended  above  bid  be  rejected,  price  being  considered  excessive.    Amount 
available,  about  $18,000. 


Abstract  of  proposal  for  building  steam  snap  boat,  opened  December  SO,  1890,  by  First  Lieut, 

ineers. 


uilding  steam  snag  boat,  opened . 
O.  M.  Carter,  Corps  of  Engin 


Name  and  address  of  bidder. 

Price. 

No. 

Using  pine 

for  upper 

works. 

Using  cy- 
press for 
npper  works. 

1 

Samuel  W.  RWnner,  Wilmington,  N.  C ......'. 

$20,325 

$20,750 

Recommended  that  the  above  bid  be  rejected,  the  prices  being  considered  exoet- 
iiT«,    Amount  available,  about  $18^000. 
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report  of  mr.  f.  c.  armstrong,  assistant  engineer. 

United  Statt^  Engineer  Office, 

8avann<Uiy  Ga,^  June  30,  1891. 
Captain:  I  have  the  honor  to  submit  the  following  report  of  snagging  operations 
on  Ocmulgee  River,  Georgia,  for  ttie  fiscal  year  ending  June  30,  1891. 

Work  on  this  river  began  August  25,  1877,  ^nd  has  been  continued  at  intervals 
since  then  to  March  18, 1890.  Tlie  present  condition  of  the  river  is  better  than  ever 
before.    Boats  run  the  entire  year,  and  no  accidents  have  occurred. 

The  river  has  been  improved  from  the  Forks  (0)  to  Hawkinsville  (133),  the  bridges 
at  that  point  making  it  practically  the  head  of  navigation. 

Detailed  statement  of  work  done  to  date. 


Snags. 

i 
I 

Overhanging  trees. 

•a 

1 

1 
§ 

1 

1 

> 

1 

9    ' 

iJ 

1 

1 

H 

1 

1 

Cut. 

il 

11 

»? 

1877-1890  (Report 
Chief  of  Engi- 
neers, TJ.  S.  A., 
1890)             -  ... 

949 
45 

5,224 
103 

1,405 
25 

127 
13 

1,461 

A  iin 

5,273 
4,231 

801 

54 

112 
34 

"4 

Cu.ydt. 
850 

Cu.ydt. 
1,869 

2 

1B90-'0I 

1,138  3,120 

Total 

994 

6,327 

1,430 

140 

2,599  9,530 

9,504 

855 

146  1      37 

350 

1,860 

2 

For  better  comparison  of  the  work  of  the  several  parties  the  reports  have  been 
amended  to  show  first,  second,  and  third  class  snags.  Those  of  the  fii*8t  class  are 
over  2  feet  in  diameter  at  the  butt ;  of  the  second  class,  between  8  inches  and  2 
feet,  and  of  the  third,  less  than  8  inches  in  diameter.  All  trees  and  logs  under  water 
are  considered  as  snags.  The  number  of  trees  '^ pulled  back"  is  also  shown,  as  it 
requires  more  time  to  pull  back  trees  than  to  simply  cut  them. 

I  have  changed  the  record  of  work  done  previous  to  this  year  by  substituting  fiiir 

Sroportions  of  snags  of  the  first,  second,  and  third  classes  for  snags  given,  and  sim- 
:arly  for  overhanging  trees,  so  that  totals  for  the  future  will  be  nearer  correct. 

Summary  of  toorJc  by  mronths  1890-^91, — Snag  boat  Ocmulgee. 


r 

Ms 

> 
o  S 

M 

Snags. 

i 

Overhanging  trees. 

H 

1. 

Pulled 
back. 

Cut. 

Month. 

Flrat 
class. 

Second 
class. 

Third 
class. 

^3 

Over  8 
inches. 

Under  8 
inches. 

! 

1891. 
June .... 

26 

24 

Lhg. 

45 

103 

25 

13 

35 

231 

254 

8 

X4 
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Summary  of  work  by  localities,  1890-^91. — Snag  boat  Ocniulgee, 


> 

Snags. 

1" 

1 

Overhanging 

trees. 
It. 

CO     . 

n 

t.9 

i 

.i4 

1 
§ 

1 

1 
1 

Locality. 

Is 

i 

1 

1 

Ci 

11 

Sound  Bluff 

MiUit. 

22 
32 
35 
47 

2 
1 

""2' 

1 
2 
1 
4 

3 
3 
4 
4 

4 

3 
6 
10 

1 

1 


'I' 

5 
n 

16 

« 

19 
10 

6 
14 
10 
10 

4 
17 

8 
15 

9 
34 

5 
16 

6 

6 

4 

2 

1 

12 
16 
15 
20 

9 
18 
15 
21 

3 

JM, 

Ifr'yia^  Tiflnding  dnd  Abovo  ..,-.-, 

1 
4 
6 

"Winalow  Cut  aiid  above      

2 

■Rocky  Hpmm«¥"lt  «nd  ahovA 

Heoben's  Cnt  and  above 

1 

George's  Cut 

Dick  8  Swift  and  above 

::::::!"^ 

51 
57 
5» 
61 
64 
60' 

.     2 

1 

2 

1 
2 

Fodderstack  Cut 

8 
12 

1 

Lnmpkin's  Old  Field  and  above 

L 

..  '  s 

\ 

1 
8 
1 
9 
3 
2 
3 
3 
5 

4 
2 

4 

1 

1 

Tiger  Leap  and  above 

22 
6 

IffniMifty  Log-  -    - 1 

77 

78 

85i 

06i 

98 

100 

106| 

107^ 

111 

7 

4 
2 

5  !     9. 

24 

BlAir's  Boat  Yard  and  above 

3 
2 

28 
4 
5 
§ 
1 

11 

1 
3 
2 

""i 

1 

7 
18 
54 

1 
14 

Hnlev^s  Point  and  above 

Switches  Tndl  and  above 

Poor  Bobin  Landing  and  above 

1 

Bishop's  Lan<Ung  and  above 

Pbelp«'  Bluff  ancT  below 

1 

Wflcox  Point  and  below 

5 



Total 

45 

103 

25 

13 

35 

231 

254 

8 

14 

2| 

A  bank  party  has  been  at  work  from  Macon  (203)  to  Cotton  Box  Cnt-off  (158i) 
preparatory  to  removing  snags,  when  the  alteration  of  bridges  ordered  to  be  made 
will  nermit  the  passage  of  boats. 

A  flat  was  boilt  at  Macon,  and  a  party  under  Mr.  J.  L.  Van  Onium,  assistant  en- 
g^eer,  beean  work  December  13,  1890,  and  continued  until  March  15,  when  con- 
tinued hi|p  water  necessitated  the  cessation  of  work.  Work  was  resumed  May  25, 
1SR91,  and  is  in  progress  at  present. 

Summary  of  work  done  by  months,  1890-^91,— Bank  party. 


;  Month. 

Overhanging  trees. 

Trees 
girdled. 

Pulled 
back. 

Cnt. 

Logs  on 
bank  cut. 

Over  8. 
inches. 

Under  8. 
inches. 

December        ... 

1890. 

154 

362 
128 
52 
105 
312 

445 

877 
391 
173 
220 
783 

826 

1,755 
595 
289 
330 
182 

24 

6 

5 
5 
1 
5 

January        -  .  - 

1891. 

Pebntarv ........ ............................... 

March 

3 

May 

6 

Juno     --T 

•    11 

Total 

1,103 

2,889 

3,977 

46 

20 

The  East  Tennessee,  Virginia  and  Georgia  Railway  Bridge  at  Hawkiusville  is  pro- 
vided with  a  draw,  but  the  highway  bridge  at  the  same  place  has  not  been  raised  as 
intended.  The  East  Tennessee,  Virginia  and  Georgia  Railway  Bridge  below  Macon 
(193)  will  be  provided  with  a  draw-span  this  summer,  but  1  have  not  heard  that 
the  Covington  and  Macon  Railroad  (20H)  have  taken  any  steps  in  that  direction. 
The  bridge  of  the  East  Tennessee,  Virginia  and  Georgia  Railway  at  Lumber  City 
has  been  provided  with  a  suitable  draw-span,  but  the  piles,  old  pier,  etc.,  have  not 
been  removed,  as  required,  and  they  constitute  obstructions  to  navigation. 
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The  sloughs  leaving  and  entering  the  river  should  be  closed,  as  in  many  cases 
they  are  incij)ient  cnt-offs;  and  in  all  cases  they  affect  the  channel  of  the  river  by 
taking  a  portion  of  the  discharge.    I  mention  some  that  will  require  attention. 


Locality. 


Above 
forks. 


Locality. 


Above 
forks. 


Owl  Head 

Beuben  Cnt 

Fodderstack  Cat 

Hossey  Log 

Big  Jonn  Suck  . 


MUet. 
19 
36 
60 

77 


Henl<^  Points 

SwitcnesTraa , 

Above  Miller  Skoal 
Cow  Face 


85 
96 
99 
102 


Cnt-offs  will  most  probably  have  to  be  made  at  Tiger  Leap  (69f )  and  above  Hol- 
lingsworth  Ferry  (72|.) 
Tillman  Bar  (5^)  has  been  improved. 

Very  respectfally,  your  obedient  servant, 

F.  C.  Armstrong, 
AssUtant  Engineer, 
Capt.  O.  H.  Carter, 

Corps  of  Engineers,  TJ,  S,  A, 


IMPROVEMENT  OF  BRUNSWICK  HARBOR,  GEORGIA. 

About  2  miles  above  the  city  of  Brunswick,  Turtle  Eiver  is  divided  by 
Buzzard  Island  into  two  branches,  the  smaller  one,  flowing  to  the  east- 
ward of  the  island  and  upon  which  the  city  of  Brunswick  is  situated, 
being  known  as  East  Eiver,  the  other  retaining  the  name  of  Turtle 
Eiver.  These  streams  unite  again  about  1 J  miles  below  the  city  to  form 
Brunswick  Eiver.  The  lower  part  of  East  Eiver  forms  what  is  known 
as  the  harbor  of  Brunswick.  Operations  for  the  improvement  of  this 
harbor  have  been  carried  on  in  accordance  with  a  project  of  improve- 
ment prepared  by  General  Gillmore,  the  officer  then  in  charge,  and 
printed  as  Appendix  M  12,  Annual  Eeport  of  the  Chief  of  Engineers  for 
1886.  This  project  is  an  enlargement  and  modification  of  a  previous  one 
submitted  by  the  same  officer  and  printed  as  Appendix  J  7,  Annual 
Eeport  of  the  Chief  of  Engineers  for  1880. 

For  a  special  report  of  past  work  see  page  1047^  Annual  Eeport  Chief 
of  Engineers  for  1888,  and  the  Annual  Eeports  of  the  same  officer  since 
that  date. 

ORIGINAL  CONDITION. 

Turtle  and  Brunswick  rivers  have  low- water  depths  of  from  4  to  6 
fathoms.  Over  the  shoal  in  the  East  Eiver,  in  front  of  the  city,  there 
was,  when  the  existing  project  of  improvement  was  adopted^  a  low- 
water  depth  of  only  1^  fathoms.  The  mean  rise  and  fall  of  tide  is  about 
6.8  feet. 

PLAN  OF  IMPROVEMENT. 

The  following  comprise  the  main  features  of  the  plan  of  improvement: 

(1)  A  training  wall,  projecting  from  the  most  easterly  point  of  Buz- 
zard Island  and  located  approximately  parallel  to,  and  1,000  feet  or  less 
distant  from,  .the  opposite  shore  of  East  Eiver. 

(2)  A  low  dam  across  Turtle  Eiver,  extending  obliquely  upstream 
from  the  upper  end  of  Buzzard  Island  to  the  opposite  shore  of  Blythe 
Island* 
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(3)  Short  spur  jetties  in  the  lower  part  of  East  River. 

(4^  Dredging  in  the  vicinity  of  Turtle  River  Dam  and  on  the  shoal  in 
the  lower  part  of  East  River. 

The  1a*aining  waU  and  spurs  were  to  be  constructed  of  Palmetto  cribs 
loaded  with  stone,  or  of  successive  courses  of  log  and  brush  mattresses 
loaded  with  riprap  stone.  The  works  were  intended  to  establish  and 
maintain  a  15-foot  low- water  channel  across  the  shoal  in  East  River. 
The  cost  of  the  original  project  was  estimated  at  973,187.50,  and  as 
modified  at  9190,000. 

In  1836  an  appropriation  of  $10,000  was  made  for  the  removal  of  the 
shoal  in  East  River.  Since  the  adoption  of  the  existing  project  eight 
appropriations  have  been  made  by  Congress  for  the  work,  aggregating 
9162,500. 

The  project  of  improvement  needs  revision. 

SUMMARY  OF  OPEBATIONS  PBIOB  TO  JULY  1, 1890. 

A  training  wall  was  constructed,  springing  from  a  point  on  the  east- 
em  side  of  Buzzard  Island,  and  extending  K  77°  30'  E.  335  feet; 
thence  8. 14©  30'  650  feet;  thence  S.  12o  E.  3,549  feet  to  its  present  end. 

The  return  work  (with  the  exception  of  a*  shore  extension  35  feet  in 
length,  built  of  log  mattresses)  and  780  feet  of  the  main  training  wall 
were  constructed  of  palmetto  cribs;  the  rest  of  the  training  walls,  3,419 
feet  in  length,  of  double  raffc  mattresses  loaded  with  riprap  stone.  Forty- 
nine  cribs  were  used,  14  of  which  are  in  the  return  work.  Each  crib  is 
from  20  to  25  feet  in  length  and  from  9  to  13  feet  in  width.  The  cribs 
were  filled  with  brush  and  dredge  material  capped  with  stone,  and  rose 
from  the  bottom  to  the  level  of  mean  low  water. 

The  double  raft  mattresses  are  from  30  to  40  feet  wide,  from  3  to  4 
feet  thick,  and  are  loaded  with  about  12  inches  of  stone.  In  raising  to 
a  higher  level  the  work  already  done,  ordinary  log  and  brush  mattresses 
fi-om  15  to  30  feet  in  width  and  loaded  with  from  4  to  8  inches  of  stone 
were  used. 

The  old  palmetto  crib  work  being  too  narrow  to  build  upon,  founda- 
tion courses  of  mattresses  30  feet  wide  were  laid  behind  these  cribs  and 
close  against  them.  Upon  this  foundation  courses  of  mattresses  20  feet 
in  width  were  laid  until  the  work  was  raised  to  the  level  of  the  old  cribs. 
The  next  course  then  overlapped  the  old  crib  work,  and  upon  this  new 
crest  mattresses  of  from  15  to  20  feet  in  width  were  laid.  Along  the 
return  face  and  at  the  angle  point  apron  mattresses  were  laid  on  the 
channel  side  of  the  work  to  guard  against  scour.  The  return  face  was 
brought  up  to  mean  high  water,  and  the  training  wall  to  4  feet  above 
mean  low  water  at  the  angle,  gradually  sloping  down  to  the  level  of  low 
water  at  a  point  780  feet  beyond. 

In  1889  work  was  resumed,  the  crest  being  brought  up  with  brush 
fascines  loaded  with  riprap  stone  to  about  5.5  feet  above  mean  low  water 
for  a  distance  of  1,050  feet  measured  from  the  return  angle  of  the  work. 
There  were  used  in  this  work  6,033.24  cubic  yards  of  fascines  and  988.78 
cubic  yards  of  stone. 

Dredged  cuts  from  80  to  100  feet  in  width  and  from  14  to  15  feet  deep 
at  mean  low  water  were  made  at  various  times  across  the  shoal.  The 
material  removed  consisted  of  a  mixture  of  sand,  loam,  and  clay,  and 
aggregated  200,394.94  cubic  yards. 

Up  to  July  1, 1890,  the  total  expenditures  for  the  work,  including  out- 
standing liabilities,  amounted  to  $127,457.73, 
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OPERATIONS  DURINa  THE  FISCAL  YEAR  ENDING  JUNE  30,   1891. 

The  contrayct  for  dredging  was  awarded  on  May  5  to  P.  Sanford  Boss, 
he  being  the  lowest  bidder;  but  no  work  has  yet  been  done  owing  to 
lack  of  plant. 

Jetty  work,  under  a  contract  entered  into  with  John  F.  GajTior  on 
March  2, 1891,  was  begun  on  May  15  and  completed  June  10,  1891,  the 
funds  being  exhausted.  The  work  done  consisted  in  raising  the  exist- 
ing training  waU  with  alternate  layers  of  brush  fascines  and  stone. 
The  crest  was  brought  up  to  about  5.5  feet  above  mean  low  water  to  a 
point  2,290  feet  from  the  return  angle  of  the  work,  an  advance  of  1,220 
feet  under  this  contract.  In  the  execution  of  this  work  there  were  used 
7,976.48  cubic  yards  of  brush  fasciues  and  1,737.93  cubic  yards  of  stone. 

CONDITION  OF  WORK  JUNE  30,  1891. 

The  training  wall  is  in  good  condition  and  is  covered  with  a  growth 
of  oyster  shells.  The  channel  has,  during  the  year,  deepened  by  nat- 
ural scour,  there  being  now  a  minimum  channel  depth  of  15  feet  at 
mean  low  water. 

COMMERCE  AND  NAVIGATION. 

Previous  to  the  year  1871  the  city  of  Brunswick  was  of  slight  com- 
mercial importance,  the  value  of  the  exports  for  that  year  being  less 
than  $500,000.  In  1875  the  value  of  the  total  exports  had  increased  to 
$639,000.  From  that  year  up  to  the  present,  and  especially  since  1880, 
the  importance  of  the  city  of  Brunswick  has  increased  with  remarkable 
rapidity,  and  this  rapid  growth  has  been  healthy  and  steady,  with  the 
exception  of  the  year  1889,  when  the  business  of  the  port  showed  an 
increase  of  60  per  cent,  over  that  of  the  year  immediately  preceding. 

In  1880  the  population  of  Brunswick  was  2,891;  it  is  now  estimated 
at  12,000,  and  is  still  growing  at  the  same  rate.  Taxable  property  has 
increased  in  value  from  $1,300,000  in  1880  to  $6,000,000  in  1890.  The 
naval-stores  business  did  not  begin  here  until  1875,  but  now  there  is  a 
yearly  business  of  more  than  $1,000,000.  During  the  same  period  the 
lumber  business  shows  an  enormous  increase.  The  supply  of  yellow 
pine  timber  is  within  easy  reach  of  this  port  and  is  practically  inex- 
haustible. White  oak,  ash,  cypress,  hard  woods,  American  mahogany, 
and  live  oak  are  accessible  within  short  distances,  and  all  other  classes 
of  hard  woods  are  attainable  in  unlimited  quantities  from  Alabama, 
Tennessee,  and  north  Georgia.  In  1880  there  were  shipped  from  this 
port  37,000,000  feet  of  lumber;  in  1890  the  shipments  of  lumber 
amounted  to  191,141,000  feet,  valued  at  $1,914,145.  These  figures 
show  an  increase  of  about  75  per  cent,  in  the  amount  shipped  and  the 
values  given  show  a  decrease  in  the  price  per  1,000  feet.  Lumber  was 
at  one  time  the  chief  export  of  Bnmswick,  but  cotton  now  holds  that 
place.  The  exports  of  this  staple  during  the  season  of  1884-'85 
amounted  to  but  4,000  bales.  Since  then  the  exports  of  this  article 
have  increased  wonderfully,  and  187,440  bales,  valued  at  $8,605,942, 
were  shipped  during  the  season  of  1889-'90. 

Two  railroads,  the  East  Tennessee,  Virginia  and  Georgia  and  the 
Brunswick  and  Western,  terminate  here,  the  former  reaching,  with  it« 
connections,  the  North  and  Northwest  and  the  latter  extending  across 
Georgia  into  Alabama  and  beyond. 
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The  following  lines  of  steamers  lia\  e  been  established: 

Mallory  Line,  Brunswic^k  to  Now  Y(»rk,  oin'  steamship  'pei  week. 
Brunswick  to  iSuvaunuli,  two  steanierM  per  week. 
Brunswick  to  Femaudina,  one  steamer  per  day. 
Bniuswick  to  DarieD,  cue  steamer  per  day. 
Bmnswick  to  river  points,  seven  steamers  per  week. 

The  passenger  traffic  to  and  from  New  York  over  the  line  now  in 
operatiou  would  be  greatly  stimulated  were  the  outer  bar  improved  so 
that  the  steamship  company  could  positively  announce  the  departure 
ofits  steamers  from  Brunswick  at  the  same  hour  every  sailing  day  irre- 
respective  of  tides.  .  The  inward-bound  steamers  are  often  compelled  to 
wait  outside  the  bar  for  high  water,  and  this  circumstance  tends  to  re- 
tard the  development  of  the  inward  passenger  traffic.  Even  with  this 
disadvantage  to  contend  with  the  passenger  traffic  to  and  from  New 
York,  over  the  Mallory  Line,  show^  an  increase  in  1890  of  20  per  cent. 
over  the  previous  year. 

Besides  the  lines  of  steamers  previously  mentioned,  a  large  fleet  of 
foreign  and  coastwise  steam  and  sailing  vessels  is  engaged  in  the  Bruns- 
wick trade^  which  consists  principally  of  shipments  of  cotton,  naval 
stores,  and  lumber. 

Shipments,  foreign  and  coastwise. 


ArticlM. 


Cotton bales. 

Boon barrels. 

Turpentine do... 

Lnnber M  feet. 

Ctosa  ties number. 

MucellaaeouB  . . .  tons. 


Total. 


Eatimited  receipts  by 
▼•ter,  foreign  and 
coastwise 


Total  oommeroe . 


1888. 


Am'nt.     Value.     Tons. 


82,471 
195,000 
57,133 
88,274 
159,000 
31« 


N,  373, 201  20,618 

380,000  24,375 

677,033  13,134 

1, 182, 985  214,  027 

60,000|  15,000 

7, 905         316 


6,691,214j287,470 
2,937,426117,500 


9,628,640  404,970 


1889. 


Am'nt.     Value.     Tons. 


171. 607|$8, 117, 126)  42, 902 


190, 000 
46,000 
110,  000 
204,000 
1,132 


380,000  23,750 

787,500  10,345 

1,  540, 000  266, 200 

81,6001  20,400 

28,  289;     1, 132 


10,934,515  364,729 
8, 783, 000  151, 300 


1890. 


Am'nt.     Value.     Tons 


187,446 
182, 953 
4:{,  984 
191, 141 
265,000 
3,034 


14,717,515  516,029. 


^,606,942 

365,906 

791, 712 

1,  914, 145 

106, 000 

75,872 


46,861 
21, 619 
10,150 
349,648 
26,500 
3,034 


11,869,677  457,812 
3,937,500167,600 


15,797,077  615,412 


These  figures  show  an  increase  of  nearly  50  per  cent,  in  the  trade  of 
1889  over  that  of  1888,  while  the  tonnage  of  1890  shows  an  increase  of 
about  20  per  cent,  over  that  of  the  preceding  year. 

Persons  interested  in  the  trade  of  Brunswick  estimate  that  owing  to 
pajit  work  of  improvement  in  the  harbor  freight  rates  have  been  reduced 
from  18  to  20  per  cent.,  and  that  if  the  improvements  were  completed 
according  to  the  existing  project  the  total  volume  of  trade  would  be 
increased  200  per  cent. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Brunswick,  Ga.  Amount  of  duties 
collected  in  1890,  $5,748.  St.  Simon's  Light  is  the  nearest  light-house  and  Fort 
Cinch,  Florida,  the  nearest  fort. 

Smce  the  work  of  improvement  has  begun  the  following  appropria- 
tioii8  have  been  made: 

By  ai't  of  Congress  approved — 

March  3,  1879 $20,000 

June  14,  1880 10,000 

March  8,  1881 5,000 

Augn»t2.  1882 25,000 

July  5,  l^<84 10,000 

Augu8t5,  l>cs« 22,500 

August  11,  1S8X :i'>,0()0 

September  19,  1«90 35,000 

Total - 162,500 
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The  total  expenditares  to  June  30,  1891,  iucluding  all  outstanding 
liabilities,  amounted  to  $147,667.61. 

It  is  proposed  to  expend  any  funds  that  may  become  available  during 
the  present  fiscal  year  in  raising  the  training  wall,  in  dredging,  and  in 
making  surveys,  when,  after  the  necessary  data  have  been  obtained,  the 
project  of  improvement  can  properly  be  revised. 

The  sum  of  $27,500  can  be  economically  and  advantageously  expended 
during  the  coming  year. 

Money  statement 

July  1,  1890,  balance  unexpended $42.27 

Amount  appropriated  by  act  approved  September  19, 1890 35, 000. 00 

35,042.27 
June  30, 1891,  amount  expended  during  fiscal  year 20,209.88 

July  1, 1891,  balance  unexpended 14,832.39 

July  1, 1891,  amount  covered  by  uncompleted  contracts  .^. 12^  000. 00 

July  1, 1891,  balance  available 2,832.39 

{Amount  restimated)  required  for  completion  of  existinj?  project 27, 500. 00 

Amount  tnat  can  be  profitably  expended  In  fiscalyear  ending  June  30, 1893  27^  500. 00 
Submitted  iu  compliance  with  requirements  oi  secUons  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AhHraoi  of  proposals  for  constructing  training  walls  at  Brunswick  Harbor  and  Jekyl 
Creek f  Georgia,  opened  February  14, 1891,  by  First  Lieut,  0.  M,  Carter,  Corps  of  En- 
gineers. 


ffo. 

"Suaib  and  address  of  bidder. 

Price  for— 

Total 

Fasoines. 

Mattress. 

Stone 

amonnt. 

1 

Charles  C.  Bly,  Savannah,  Ga 

Cti.  yd. 

$1.62 

.     1.48 

.M 

Ou.yd. 

$3.60 

8.38 

$22,770 
21.270 

2 

John  F.  Oaynor,  Fayettoville,  N.  Y.* 

*  Bid  recommended  for  acceptance,  he  being  the  lowest  responsible  bidder  for  the  beat  and  moat  suit- 
able materials  and  service. 
Kkmabks.— Amount  available,  about  $19,000. 


Abstract  of  proposals  for  dredging  in  Darien  Harbor,  Brunsfviek  Harbor,  and  Jekyl  Creek, 
Georgia,  opened  on  April  20, 1891,  by  Capt,  O,  M,  Carter,  Corps  of  Engineers. 


Name  and  address 
of  bidder. 

Price  and  locality. 

Amount. 

No. 

Brunswick 
Harbor. 

Darien 
Harbor. 

Jekvl 
Cree^. 

Bniuswick 
Harbor,  for 
(estimated) 
45,000  cubic 
yards. 

Darien 
Harbor,  for 
(estimated) 

100,000 
cubicyards. 

Jekyl  Creek, 

for(e8ti. 
mated)  10,000 
cubic  yards. 

Total. 

1 
2 

P.  Sanford    Boss, 
Jersey  City,  N.J.* 

Savannah  Drodi^ing 
Company,  Savan- 
nah Ga   ...     .  ^ .  r 

$0.24^ 
.27 

$0.23 
.27 

$0.24 
.23J 

$11, 025 
12,150 

$23,000 

27,000 

$2,400 
2.350 

$36,425 
41,500 

*  Bid  recommended  for  acceptance,  he  being  the  lowest  responsible  bidder  for  the  best  and  most  suit- 
able service. 
Amount  available  for  Jeykl  Creek,  about  $2,500. 
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AnivaU  and  olearances  of  vesaeU,  and  commerce^  at  Brunswick,  Ga,,  from  January  1^ 

1878,  to  December  31, 1890. 


ASBiySD. 


Foreign  ports. 

Total. 

CoaatwiflB. 

Tflv. 

Ameriottn  yesaela. 

Foreign  yessels. 

No. 

ITons. 

Cww. 

No. 

Tons. 

C*r«w. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

ura 

116 

32,584 

860 

86 

10,218 

270 

41 

19.008 

498 

193 

61,810 

1,613 

W79 

148 

44,397 

•  1,000 

83 

8,235 

283 

40 

17,689 

468 

221 

70,221 

1,790 

1880 

271 

77,656 

1,892 

36 

11,219 

817 

89 

14,996 

432 

346 

103,871 

2,641 

1881 

279 

100,451 

2,239 

13 

4,174 

98 

63 

30.279 

751 

365 

134,904 

3,088 

1982 

:»6 

123, 149 

2,659 

7 

3,096 

57 

63 

26,958 

694 

406 

162,202 

3,416 

1883 

299 

110,302 

2,868 

11 

4,814 

107 

87 

40,765 

979 

387 

156, 881 

8,464 

1881 

239 

88.063 

1,898 

10 

4,434 

88 

126 

62,818 

1,436 

876 

155,315 

3,416 

1886 

242 

93,280 

1,928 

10 

8,216 

97 

94 

43,284 

1,037 

846 

139,780 

8,052 

1886 

229 

88, 2U 

1,751 

7 

3,262 

48 

98 

47,798 

1,164 

834 

139,304 

2,835 

1887 

•  194 

86,731 

1,626 

8 

3,251 

116 

102 

54,537 

1,232 

304 

144,519 

2,973 

1888 

821 

280,590 

8,619 

9 

2,991 

76 

147 

80, 330 

1,729 

977 

373,911 

10«424 

1889 

220 

92,831 

1,764 

20 

10,035 

176 

191 

113,757 

2,403 

431 

216,623 

4.343 

1890 

316 

196,701 

8.844 

23 

7,518 

186 

126 

71,168 

1.559 

465 

275,372 

6.688 

CLBABSD. 


1878 

124 

82,767 

874 

28 

9.281 

286 

49 

21,218 

650 

301 

63,216 

1.660 

Bi9 

157 

42.345 

1.116 

21 

7,173 

173 

47 

21,730 

655 

225 

71,247 

1,843 

18W 

270 

78.913 

2,010 

14 

6,010 

U5 

48 

19,970 

550 

332 

103,900 

2.675 

1881 

253 

82,155 

1,732 

17 

7,218 

166 

87 

42,659 

1,014 

856 

132,032 

1,902 

1882 

278 

96,170 

2,086 

19 

7,761 

170 

101 

48,699 

1.139 

898 

152,630 

3,395 

1833 

257 

91,036 

1,962 

28 

11,268 

340 

m 

55,717 

1,369 

411 

158,021 

8,571 

mi 

176 

62.927 

1,322 

88 

16,209 

335 

148 

70, 612 

1,633 

862 

149,478 

8,290 

18% 

196 

71,345 

1,481 

21 

8.696 

190 

135 

62,437 

1,466 

852 

142,478 

8,127 

19m 

184 

67,020 

1,413 

17 

7,528 

159 

117 

56,280 

1,305 

818 

130,828 

3.877 

1887 

130 

51,805 

958 

5 

6,868 

148 

131 

72,894 

1,526 

276 

130, 057 

3.627 

1888 

785 

266,152 

8,240 

13 

4,716 

116 

173 

102, 360 

2,236 

971 

373,227 

10,503 

im 

109 

66,800 

1,273 

11 

4,266 

103 

221 

130, 919 

2,830 

401 

2t)0, 994 

4,206 

UM 

347 

122,820 

2.024 

18 

8,745 

166 

172 

107, 197 

2,261 

437 

238,762 

4,450 

OOMMEBCB. 


Tear. 

Value  of 
exports. 

Value  of 
imports. 

Total  col- 
lection. 

ICRt                                ■--.... 

$1,872,843 
1,394,401 
1,702,570 
2.2:K),000 
2,700.000 
3,437,000 
3,500,000 
3,063,960 
2,828,666 
4,121.660 
7,552,025 
7,894,281 
7,365,841 

$400 

8,197 

8,098 

4,377 

2,734 

3,093 

958 

4,008 

2;  897 

*2, 815, 789 

•8,140,231 

6,657 

7,326 

$4,500.97 

18?9 

1880 

1881 

19g^                        

6,644.33 
17,723.27 
29,306.80 
20,058.90 

l^fH                   

34,911.61 

md                     ^ _,,...,...^-,.--,,-^ — , — ^ 

19.780.33 

1885 

1886 

1987 

ISgg                  

3,939.27 

6,834.43 

37, 520. 00 

7,438.04 

1889 

1899. 

8,933.66 
5,748.00 

*  GoMtwiM  and  foreign. 
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Comparative  statement  of  receipts  and  shipmente  of  naval  stores. 


I 


Receipts  (barreU). 


Stock  on 
hand. 


OQ 


Receipts  for 
year. 


Total. 


I 


Shipments  (barrels). 


Coastwine 

and  interior 

towns. 


I 

CD 


Foreign. 


Stock  on 
hand. 


Total. 


I 


I 


1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 


1890. 


3,000 
2,035 
15, 191 
19, 791 
15,236 
8,016 
11,963 
45, 337 
27,098 


31,869 


600 

240 
2,100 
2,200 

893105, 
1,610,  92, 
2, 7851139, 
1,161125, 
2,420140, 

, 1186, 

2. 259  212, 


405 


8,661 

13,490 

23,459 

16, 105 

23,449 

20,900 

366  34, 6251 15i; 

546  32, 238  170, 

37, 643  187, 

45,000'.... 

42,813|244, 


39, 
TO, 
119, 
99, 
120, 
jOO, 


495  9,261 
297113,730 
548;25.559 
76918,305 
858  24,342 
974,22, 510 
329:37,410 
883133, 459 
918  40,063 


24346,072 


29,839 
37,029 
46,785 
9,846 
22,859 
20,197 
30,808 
22,356 
29,746 
17,753 
37,553 


8,871 
8,621 

11,533 
5,183 
2,565 
3,566 

16,620 
7,959 


7,201 
18,077 
52,972 
74,687 
98,983 
68,814 
75,004 
111,731 


8, 339 120, 159 
6,8891152,394 
11,772145,406 


660 
009 


8,936 
15. 191 
10,791 
15,286 

8,016 
11,963 
45,337 
86,813 
18,013 
31,869 
20,421 


240 

2.100 
2,200 
1,893 
2,610 
2,785 
1,161 
1,403 
3,823 


39,475  0,261 
70,29713,730 
110,548|25,559 
99,76918,305 
120, 858'24, 342 
lOO;  974122, 510 


151, 129 
170,800 
167,918 


37,410 
33,439 
40,063 


2,259202.016  38,708 


9212,374 


45,072 


Capt.  O.  M.  Carter, 

Corps  of  Engineers,  U»  8.  A. 


John  H.  Duvjeaux, 

Colloctor. 


N8. 

IMPROVEMENT  OF  JEKYL  CREEK,  GEORGIA. 

Jekyl  Creek  forms  part  of  the  inside  passage  between  Savannah 
River,  Georgia,  and  St.  Johns  River,  Florida.  It  connects  St.  Simon 
Sound  and  Brunswick  River  at  the  north  with  Jekyl  and  St.  Andrew 
Sounds  at  the  south.  The  creek  is  about  5  miles  in  length,  is  separated 
from  the  Atlantic  Ocean  by  Jekyl  Island,  and  debouches  into  Bruns- 
wick River  about  6  miles  fipom  the  town  of  Brunswick,  Ga. 

Operations  for  the  improvement  of  this  creek  have  been  carried  on 
in  aocordance  with  a  project  of  improvement  prepared  by  General  GiU- 
more,  the  officer  then  in  charge,  and  printed  as  Appendix  N 10,  Annual 
Report  of  the  Chief  of  Engineers  for  1888. 

ORIGINAL  CONDITION. 

With  the  exception  of  two  points  the  creek  has  ample  widths  and 
depths  to  accommodate  the  largest  class  of  vessels  that  take  the  inside 
route.  About  a  mile  from  its  northern  end  a  shoal  is  found  between 
the  points  where  Lathram  and  Mud  Rivers  enter  the  creek,  and  from 
the  mouth  of  the  creek  to  the  deep  waters  of  Brunswick  River,  in  the 
bight  formed  by  the  southern  shore  of  the  latter,  there  is  an  extensive 
mud  flat.  The  least  mean  low-water  depth  across  at  the  mouth  of  the 
creek  was  3.7  feet.  Across  the  shoal  between  Lathram  and  Mud  Rivers 
it  was  3  feet.    The  mean  rise  and  fall  of  the  tide  is  7.1  feet. 

PLAN  OF  IMPROVEMENT. 

The  following  comprise  the  main  features  of  the  plan  of  improvement: 
(1)  A  training  wall  at  the  mouth  of  the  creek,  designed  to  guide  and 
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conceutrate  the  ebb  currents  across  the  mud  flats  to  the  deep  waters  of 
Bmnswick  Biver. 

(2)  Closing  Mud  Biver  by  means  of  a  dam  at  some  suitable  point,  to 
prevent  the  escape  of  water  through  that  branch  at  ebb  tide. 

(3)  Dredging  through  the  mud  flats  at  the  mouth  of  Jekyl  Greek  and 
in  the  creek  proper,  near  the  mouth  of  the  river. 

The  training  wall  and  closing  dam  were  to  be  constructed  of  log  and 
brush  mattresses  or  brush  fascines,  and  riprap  stone  below  the  level  of 
low  water;  above  that  point  stone  alone  was  to  be  used.  It  was  pro- 
posed to  give  the  dredged  channels  a  bottom  width  of  50  feet.  The 
works  were  intended  to  establish  and  maintain  a  7-foot  low-water  chan- 
nel through  the  shoals.  The  cost  of  the  project  was  estimated  at 
$38,590.  In  the  river  and  harbor  act  of  August  11, 1888,  the  sum  of 
$5,000  was  appropriated  fortius  improvement.  This  was  the  flrst  ap- 
propriation ever  made  for  the  work.  By  the  act  of  September  19, 
1890,  the  stun  of  $7,500  was  appropriate,  making  a  total  of  $12,500. 

SUliMA&Y  OP  OPERATIONS  PRIOR  TO  JULY  1,  1890. 

Dredging  was  begun  on  February  4, 1889,  and  terminated  on  account 
of  the  exhaustion  of  funds  on  March  19, 1889.  During  this  period  there 
were  removed  a  total  of  20,486.84  cubic  yards,  12,546.33  cubic  yards  of 
which  were  removed  from  the  bar  outside  of  the  mouth  of  the  creek. 

OPERATIONS  DURING  THE  FISCAL,  YEAR  ENDING  JUNE  30,  1891. 

The  contract  for  dredging  was  awarded  on  May  5, 1891,  to  P.  San- 
ford  Boss,  he  being  the  lowest  bidder,  but  no  work  has  yet  been  done, 
owing  to  lack  of  plant. 

The  contract  for  mattress,  brush,  and  stone  work  was  awarded  to 
John  P.  G«ynor  on  March  2, 1891,  he  being  the  lowest  bidder.  Opera- 
tions were  begun  on  May  13  and  completed  on  June  8,  and  consisted  in 
laying  a  foundation  course  of  the  training  wall  40  feet  in  width  and 
513.5  feet  in  length.  There  were  used  in  the  work  2,282.22  square  yards 
of  mattresses,  336.18  cubic  yards  of  stone,  and  28.17  cubic  yards  of 
brush  fascines. 

CONDITION  OP  WORK  JUNE  30,  1891. 

An  examination  of  the  work  made  during  tlie  month  of  April  shows 
that  the  dredged  cuts  have  maintained  their  depths  fairly  well,  except 
at  one  point  on  the  outside  bar,  where  a  shoaling  of  1  foot  has  taken 
place  during  the  year.  Five  feet  at  mean  low  water  can  be  carried 
through  the  channel  over  the  outside  bar,  and  5.5  feet  under  the  same 
conditions  over  the  inner  bar.  Some  trouble  is  experienced  by  large 
boats  in  making  the  turn  near  the  mouth  of  the  creek,  the  cut  being 
rather  narrow  at  that  point. 

GOKACERCE  AND  NAVIGATION. 

The  commercial  value  of  the  traffic  through  Jekyl  Creek  during  the 
year  1890  is  estimated  at  about  $962,000,  and  the  amount  of  freight 
carried  at  about  28,500  tons.  It  is  imjwssible  to  secure  accurate  figures 
because  most  of  the  freight  is  billed  by  the  package  and  no  record  of  the 
weights  and  values  are  kept.  The  above  estimate  is,  however,  believed 
to  l^  a  close  approximation  to  the  truth.    The  freights  through  this 
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channel,  outward  from  the  cities  of  Savannah,  Bninswick,  and  Fcr- 
nandina,  consist  mainly  of  generel  merchandise  and  mill  supplies.  The 
inward  freights  are  cotton,  naval  stores,  rice,  fish,  etc. 

Tabular  atatemeni  of  commerce  on  Jehyl  Creek, 


Route. 

Between— 

Kunibor  of 
steamers. 

Towing. 

Trips. 

Tons  of 
freight. 

Valued  at. 

Sea  Island . . . 
Curaberlaiid 

Savannah  and  Fernandina. . 
Brunswick  and  Fernandina 
Brunswick  and  Satilla 

River. 
Brunswick  and  Jekyl 

Island. 

1 
1 
2 

1 

1  barge 

Biweekly 
DaUy..... 
Tri-weekly 

Dally 

26,600 

600 

1,404 

fOOO.000 
17,000 

Satilla  River . 

45,000 

Jekyllsland. 

Total 

5 

28,504 

902,000 

Four  tugboats  through  Jekyl  Creek,  towing  27  vessels^  the  total  tonnage  of  which  was  9,500  tons. 

The  steamers  on  the  Cumberland  route  and  the  Jekyl  Island  route 
are  passenger  boats  and  cany  but  little  freight.  In  addition  to  the 
boats  above  mentioned,  many  small  crafb  carrying  rice,  farm  and  garden 
produce,  fish  and  oyst'Crs,  pass  through  this  channel. 

Owing  to  the  shoal  water  in  Jekyl  Creek,  the  steamers  passing  through 
on  their  regular  trips  are  often  delayed  several  hours  while  waiting  for 
a  suitable  stage  of  tide,  and  some  are  reported  to  have  sustained  iiyuries 
by  running  aground.  The  Cumberland  route  is  a  part  of  a  through 
passenger  line  to  Florida  via  the  East  Tennessee,  Virginia  and  Georgia 
Railway,  and  the  delays  mentioned  interrupt  the  schedule  to  the  serious 
detriment  of  the  passenger  service. 

The  completion  of  the  works  of  improvement  will  undoubtedly  be 
followed  by  a  large  increase  in  the  amount  of  commerce  passing  through 
Jekyl  Creek. 

MISCELLANEOUS. 

The  work  ib  located  in  the  collection  district  of  Brunswick,  Ga.  Amonnt  of  dnties 
collected  in  1889,  $5,748.  St.  Simon  is  the  nearest  light-house,  and  Fort  Clinch, 
Fla.,  the  nearest  fort. 

The  following  appropriations  have  been  made  for  this  work  : 

By  act  of  Congress  approved — 

August  11,  1888 $5,000 

September  19, 1890 7,500 

The  total  expenditure  to  June  30, 1890,  including  all  outstanding  lia- 
bilities, were  $8,888.22. 

It  is  proposed  to  expend  the  available  funds  and  any  funds  that  may 
become  available  during  the  year  in  carrjdng  on  the  improvement  ac- 
cording to  the  approved  project.  Should  the  appropriation  become 
small  and  irregular  the  cost  will  be  greatly  increased.  The  sum  of 
$33,950  can  be  economically  and  advantageously  expended  during  the 
present  fiscal  year. 

Money  statement. 

July  1, 1890,  balance  unexpended $31.38 

Amount  appropriated  by  act  approved  September  19, 1890 7, 500. 00 

7,631.38 
June  30, 1891,  amount  expended  during  fiscal  year 3,919.60 

July  1, 1891,  balance  unexpended 3,611.78 

July  1,  1891,  amount  covered  by  uncompleted  contracts 3, 000. 00 


July  1, 1891,  balance  available. 


611. 78 
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(Amtmiit  (estimated)  reqairtHl  for  ooiiiplt'tioii  of  exiHtinc  project $26, 090. 00 
Auioiiut  that  ran  be  profitably  expended  in  ii  seal  yoAr  ending  June  80, 1893    26, 090.00 
Submitted  in  conipliauce  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


Ahttraet  of  praposaU  far  constructing  training  walls  at  Brunstnoh  Harbor  and  Jehfl     ^ 
Creek,  Georgia^  opened  FOfruary  U,  1891,  fry  First  Lient,  O.  M,  Carter,  Corps  of  JEngi- 


1 

Ko.1                      Kame  and  addrsw  of  Udder. 

Price  for— 

Total 

Fasciues. 

Mattress.  |  Stone. 

amount. 

1 

1    (TharlMi  O.  Kl v.  flavannah.  Ga 

Cu.yd. 
1.02 
1.48 

$22,770 

2  1  John  ¥.  GavDor.  Favotteville,  N.  Y.* 

"211276 

» 

•Bid  reoonmiended  for  aooeptanoe,  he  being  the  lowest  responsible  bidder,  for  the  beat  and  most  suit 
•Ue  materials  and  service. 

Amomit  available,  about  $19,000. 


Abstract  of  proposals  for  dredging  in  Varien  Harbor ,  Brunstdek  Harbor,  and  Jekyl  Creek, 
(Georgia,  opened  on  April  20,  1891,  by  Capt,  O.  M,  Carter,  Coips  of  Engineers, 


i 

Price  and  locality. 

Amounts. 

v„    Kame  and  address 
*'**•          of  bidder. 

i 

Brunswick 
Harbor. 

Darien 
Harbor. 

Jekyl 
Creek. 

Brunswick 
Harbor  for 
estimated 
46,000  cubic 
yards. 

Darien 
Harbor  for 
estimated 

100,000 
ouliic  yards. 

Jekyl  Creek 
for  estimat- 
ed 10,000 
cubic  yards. 

Total. 

1 !  p.  Sanford  Koss, 

Jersey  City.N.  J*.          $0.24* 
SiSaramiAhDrodjciiiK' 

•     ComiMuiv,  Savan- 

,     nab,Ga |            .27 

$0.23 
27 

$0.24 

.23* 

$U,025 
12,150 

$28,000 
27,000 

$8,400 
2,350 

$3«,426 
41,600 

*Bid  reoommended  for  acceptance,  he  being  the  lowest  responsible  bidder  for  the  best  and  most  suit- 
able sorrioe. 

Amoani  a-railaUe  for  Brunswick  Harbor,  about  $12,000. 


N  9. 
IMPROVEMENT  OF  CUMBERLAND  SOUND,  GEORGIA  AND  FLORIDA. 

The  entrance  to  Cumberland  Sound  is  situated  between  Cumberland 
Island,  Georgia,  and  Amelia  Island,  Florida. 

Operations  for  improving  the  channel  across  the  bar  at  this  entrance 
have  hitherto  been  carried  on  in  accordance  with  a  project  of  improve- 
ment submitted  to  the  Chief  of  Engineers  by  General  Gillmore,  the 
<»ffic»er  then  in  charge,  dated  June  30, 1879.  A  discussion  of  the  general 
qtiestion  of  the  application  of  jetties  to  this  entrance  is  published  as 
ApiH^ndix  H  6,  Anniuvl  Report  of  the  Chief  of  Engineers  tor  1878. 

For  a  detailed  history  of  the  past  work,  see  page  1054,  Annual  Eeport 
of  the  Chief  of  Engineers  for  1888. 
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Tlie  available  depth  of  the  entrance  in  its  unimproved  condition 
varied  from  11  to  12.5  feet  at  mean  low  water.  The  mean  rise  and  fall 
of  tide  is  5.9  feet. 

The  plan  of  improvement,  as  originally  submitted  by  General  Gillmoro 
in  1879  and  revised  by  the  Board  of  Engineers  in  March^  1891,  pro- 
vides for  the  construction  of  two  low  jetties,  composed  of  npra])  stone, 
with  a  mattress  hearting  whenever  admissible,  resting  upon  a  foundu- 
tion  mattress  of  brush  or  logs  and  brush,  starting,  re8i>ectively,  from 
the  shores  on  opposite  sides  of  the  entrance  and  extending  seaward 
across  the  bar  upon,  lines  so  directed  that  the  ends  will  be  parallel  to 
,  each  other  and  about  3,900  feet  apart.  These  jetties  are  intende<l  to 
establish  a  low-water  channel  across  the  bar  riot  less  than  19  fe^t  in 
depth.  The  cost  of  the  improvement  was  originally  estimated  at 
♦2,071,023,  and,  as  modified,  at  $1,006,500  for  the  completion  of  the  low 
jetties  ana  at  J2,079,500  if  high  jetties  are  found  necessary. 

Nothing  was  ever  exx>ended  in  improving  the  entrance  to  Cumber- 
land Sound  previous  to  the  adoption  of  the  existing  project.  Since 
then  appropriations  have  been  made  by  Congress  for  the  work,  aggre- 
gating $592,500. 

North  jetty, — ^The  shore  end  of  this  jetty  is  located  on  Cumberland 
Island^  about  7,700  feet  north  26^  30'  west  from  the  eastern  bastion  of 
Fort  Clinch.  From  this  point  it  extends  south  61o  30'  east  2,200  feet, 
thence  south  80^  east  5,172  feet  to  its  present  seaward  end. 

Work  on  this  jetty  was  commenced  in  June,  1881,  and  suspended  in 
March,  1883.  In  addition  to  the  foundation-course,  7,372  feet  in  length, 
a  second  course  extends  from  the  angle  point  shoreward  a  distance  of 
1,439  feet.  Foundation  courses  of  two  spurs,  each  54  feet  in  length,are 
also  laid  on  the  harbor  side  of  the  jetty  at  distances  of  1,627  and  1,800 
feet,  respectively,  from  its  shore  end. 

The  mattresses  of  the  foundation  course  of  the  jetty  vary  in  width 
from  25  to  52  feet  and  those  of  the  second  course  from  20  to  25  feet. 
The  spurs  are  42  feet  wida 

The  mattresses  are  from  19  to  22  inches  in  thickness  and  are  loaded 
with  riprap  stone  to  an  average  depth  of  12  inches. 

There  have  been  used  in  the  work  46,480  square  yards  of  mattresses 
and  15,612  cubic  yards  of  riprap  stone. 

South  jetty. — ^The  shore  end  of  this  jetty  is  located  on  Amelia  Island, 

about  5,800  feet  east  18o  south  from  the  eastern  bastion  of  Fort  Clinch. 

.  From  this  point  it  extends  seaward  a  distance  of  10,062.48  feet,  measured 

along  the  axis  of  the  work.    From  the  initial  point  it  runs  as  follows, 

viz: 

Fe€t. 

Range  1,  east 2,  (Vi  1 .  63 

Range  2,  north  68°  32' east 5,G25.37 

Ranges,  north  69^  32' east 40().00 

Range  4,  north  71<^  32' east 400.00 

Range  6,  north  78°  32' east 400.00 

liange  6,  north  78°  32' east 400.00 

Range  7,  north  80°  2' east 400.00 

Ranges,  north  81°  east 395.48 

In  addition  to  the  foundation  course  a  second  course  3,967.9  feet  in 
length  extends  seaward  along  the  second  range,  beginning  at  a  point 
917.7  feet  from  the  intersection  of  the  first  and  seox)nd  ranges. 

The  mattresses  of  the  foundation  course  vary  in  width  on  the  first 
range  from  40  to  60  feet  and  on  the  second  range  from  60  to  100  feet. 
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Oil  all  other  rauge^  their  width  i»  100  feet,  as  is  also  that  of  the  mat- 
tresses of  the  second  course.  The  mattresses  average  about  18  inches 
in  thickness  and  are  loaded  with  riprap  stone  to  an  average  depth  of  12 
inches.  This  jetty  has  been  brought  up  to  the  level  of  mean  low  water 
for  a  distance  of  nearly  3,123  feet  from  its  shore  end,  and  with  a  crest 
width  of  16  feet  shoreward  of  the  angle  and  of  22  feet  seaward  of  that 
point.  The  structure  consists  of  riprap  stone  upon  the  mattress  found- 
ation. A  hearting  of  oyster  shells  was  tried,  but  being  found  to  be  dis- 
advantageous and  not  economical  was  discontinued.  The  stone  has 
stood  wrfl,  the  slopes  assumed  on  both  sides  of  the  jetty  being  about  1 
on  IJ.  No  breaking  down  of  the  work  at  any  point  ha,8  been  observed. 
There  have  been  used  in  the  work  145,197.86  squ^e  yards  of  mattresses, 
74,010.47  cubic  yards  of  riprap  stone,  and  2,071.80  yards  of  oyster  shells. 
Up  to  July  1, 1890,  the  total  expenditures  on  both  jetties,  including 
outstanding  liabilities,  amounted  to  $479,550.28. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1891. 

The  survey  of  Cumberland  Sound  having  been  completed,  a  project 
for  the  expenditure  of  the  appropriation  made  by  Congress,  dated  Sep- 
tember 19, 1890,  was  submitted  on  October  8, 1890.  This  was  referred 
to  the  Board  of  Engineers,  whose  report,  dated  March  11, 1891,  is  ap- 
pended hereto. 

The  project  of  expenditure  having  been  approved,  a  contract  for  the 
execution  of  the  work  was  entered  into  with  Mr.  John  F.  Gaynor,  the 
lowest  bidder,  on  May  4, 1891.  The  first  mattress  was  set  on  June  23, 
1891.  During  the  year  the  foundation  course  of  the  North  jetty,  com- 
posed of  brush  mattresses  100  feet  in  width,  has  been  advanced  267.4 
feet.  There  have  been  used  in  the  work  2,769.35  square  yards  of  brush 
mattresses  and  382.38  cubic  yards  of  stone.  The  work  is  being  carried 
on  in  the  breakers,  where  operations  are  always  dangerous  and  often 
impossible. 

OONDITION  OP  WORK  JUNE  30,  1891. 

An  examination  of  the  bar  channel  was  made  in  April,  and  of  the 
north  and  south  jetties  in  June,  1891.  The  north  jetty  remains  as 
noted  in  former  reports.  The  condition  of  the  south  jetty  is  excellent; 
no  breaking  down  of  the  side  slopes  is  apparent,  although  the  last  work 
done  has  been  exposed  to  severe  storms  for  a  period  of  nearly  two  years. 
There  has  been  no  appreciable  movement  of  the  bar  seaward,  but  con- 
siderable shifting  of  the  channel  has  taken  place.  The  north  shoal, 
which  had  moved  toward  the  south  jetty,  contracting  the  channel  to 
about  350  feet,  wa«  cut  through  during  the  year,  leaving  the  bar  chan- 
nels with  a  shoal  between  them.  The  northerly  channel  was  used  for 
some  time,  but  the  southerly  channel,  close  along  the  south  jetty,  con- 
tinued to  deepen,  and  now,  although  quite  narrow,  is  nowhere  less  than 
13  feet  deep  at  mean  low  water,  which  is  the  same  depth  as  reported 
last  year. 

COMMERCE  AND  NAVIGATION. 

All  of  the  commerce  of  St.  Mary,  Ga.,  and  90  per  cent,  of  the  com- 
merce of  Femandina,  Fla.,  are  dependent  on  water  transportation 
through  Cumberland  Sound. 

The  Florida  Central  and  Peninsula  Railroad,  terminating  at  Feman- 
dina, besides  traversing  a  fertile  and  well-timbered  country,  pierces 
also  the  Florida  phosphate  fields,  and  much  of  the  rock  from  the  phos- 
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pliatc  mines  in  brought  by  this  road  to  Fernanrtina  for  Hhipinent  to 
coastwise  and  foreign  ports.  For  thehandlingof  this  increased  traffic, 
the  railroad  has  built  new  wharves  and  extended  its  terminal  facilities. 
From  information  derived  from  the  owners  of  the  principal  mines  it  is 
estimated  that  the  annual  shipments  of  rock  will  aggregate  about  300,000 
tons. 

The  Mallory  line  has  two  steamships  per  week  plying  between  Fer- 
nandina  and  New  York,  which  carried  during  the  year  1890  61,000  tons 
of  freight.  Fifteen  steamers  i)er  week  ply  between  Fernandina  and 
local  coastwise  ports,  and  a  large  fleet  of  foreign  and  coastwise  vessels 
engaged  in  the  commerce  of  this  port. 

In  1890,  the  shipme^ts,  foreign  and  coastwise,  amounted  to  263,517 
tons,  valued  at  $2,724,1^,  and  the  receipts  by  water  were  16,387  tons 
valued  at  $6,008,586. 

Shipments  and  receipts,  1890. 


ArtadeB. 

Quantity. 

Tone.   ;   Value. 

SHIPMENTS 

Foreign: 

XitimbcT    ........................... 

feet.. 

18,9m,  363 
9,fl78 

68, 1C7, 834 

1. 653 

246,350 

10, 441 

28, 013 

2,178 

20,046 

45,966  1    i284.915 

PhoHphate  rock 

CoaaiwiHe: 

Lumber 

• tone.. 

foot.. 

9,678 

164,964 

1,653 

200 

5,022 

14,000 

1,089 

20,946 

198,560 
1, 022, 670 

Phosphate 

toUfl.. 

33,060 

Shinirlc'ii 

911 

hjllOR.. 

559,560 

R<«in 

Ttirpentino 

Mi0ccllaueons 

: ImiTola.- 

<lo... 

tons.. 

56,026 
36,026 
687,600 

Total 

263,617 

2,724,228 

BECEIPTS. 

Steel  rails 

6,196 
841 
700 

9,600 

185,880 

Coal         .         .                ... 

1,705 

tiuano  .   ............................... 

21,000 

\f  1  twjA\  n.n  f>ftn  a , , , - , 

4, 800, 000 

Total 

16,837 
280,854' 

5, 008,  585 

Ajscrostskte       

7, 732, 813 

MISCELLANEOUS. 

This  work  is  located  in  two  collection  districts,  the  north  .jetty  bein^  in  the  dis- 
trict of  St.  Mary,  Ga.,  and  the  sonth  jetty  in  that  of  Fernandina.  Fla.  Fernandina, 
Fla.,  is  the  nearest  port  of  entrv.  Amount  of  duties  collected  in  1888,  $7,335.32. 
Amelia  light  is  the  nearest  light-house  and  Fort  Clinch,  Fla.,  the  nearest  fort. 

Since  the  existing  project  for  improving  Cumberland  Souud  was 
adopted,  the  following  appropriations  have  been  made  for  this  work  : 

By  act  of  Conp^^ess  approyed — 

June  14,  1880 ; $30,000 

March  3,  1881 100,000 

August  2,  1882 50,000 

July  5,  1884 75,000 

Augusts,  1886 112,500 

August  11,  1888 112,500 

September  19,  1890 112,500 

Total 592,500 

The  total  expenditures  to  June  30, 1891,  including  all  outstanding 
liabilities,  were  $488,347. 
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It  is  proposed  to  expend  the  available  funds' and  any  funds  that  may 
become  available  during  the  year  in  extending  the  fouiulation  course 
of  the  north  jetty,  in  accordance  with  the  revi^  project  of  March  11, 
1891. 

The  appropriations  heretofore  made  have  been  entirely  inadequate  t^ 
an  economical  and  advantageous  prosecution  of  the  work  of  improve- 
ment. The  most  satisfactory  results  can  not  be  obtained  with  expendi- 
tures the  next  fiscal  year  of  less  than  $1,000,000. 


Money  statement. 

July  ly  1890,  balance  nnezpended $449. 72 

Amount  appropriated  by  act  approved  September  19,  1890 112, 500. 00 


Jane  90,  1891,  amount  expended  daring  fiecal  year  . 


112,949.72 
4,775.94 


Jnly  1,  1891,  balance  unexpended 108,173.78 

July  1,  1891,  outstanding  fiabUitiea $4,020.78 

July  1,  1891,  amount  coYered  by  uncompleted  contracts 90, 979. 22 

95,000,00 


July  1,  1891,  balance  available 13,173.78 


'Amount  (estimated)  required  for  completion  of  existing  project 1, 987, 500. 00 

Amount  that  can  be  profitably  expended  in  fiHcal  year  ending  June 

30,  1893 .' 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Abtirari  of  propouiU  for  oonatructing  Jetty  at  entrance  to  Cumberland  Sound,  Georgia 
and  Florida,  opened  on  April  15, 1891,  by  Capt,  O.  M,  Carter,  Corps  of  Engineere, 


So. 


Name  and  residence  of  bidder. 


-I 

S.  W.  Skinner  and  Thomas  B.  Wallace,  Wilming- 
ton. N.  C 

I    John  F.  Gaynor,  Fayetteville,  K.  Y* 

:    V.  Saoford  Itoaa,  Jersey-City,  N.J 


Bniflh 

mattress 

(persq.yd). 


Log  and 
bmsn  mat- 
tress (per 
sq.  yd). 


Stone 

(percu. 

yd). 


Total. 


I 


11.16 
.97 
1.22 


$1.20 
.99 
1.22 


$4.08 
3.49 
3.95 


$127,300 
107,830 
128,160 


*  Bid  recommended  for  aoceptanoe,  he  being  the  lowest  responsible  bidder  tor  the  beat  and  most  snit 
able  materials  and  service. 

AjBoont  ayallable,  about  $97,600. 
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COMMERCIAL  STATISTICS. 

Arrivals  and  olearanoes  of  veaaeU,  and  oommeroef  at  Femandina,  Fla,ffram  January  I j 

1876,  to  Deoember  SI,  1890. 

ARRIVED. 


Foreign  porta. 

Total. 

Year. 

American  vesaela. 

Foreign  veasela. 

No. 

Tons. 

Crew. 

No. 

Tona. 

Crew. 

No. 

Tona. 

Crew. 

No. 

Tona. 

Crew. 

1875.. 

212 

117,363 

4,192 

47 

10,379 

859 

12 

7,437 

135 

271 

135, 179 

4,686 

1876.. 

210 

T41,?54 

4,749 

25 

4,893 

179 

28 

9.232 

249 

263 

155,479 

5,177 

1877.. 

150 

iiiu,  :«i 

8,343 

31 

3,768 

217 

40 

12,547 

404 

221 

121,896 

3,964 

1878.. 

183 

]2i>.  S45 

3,900 

17 

3,985 

101 

22 

8,294 

215 

222 

188,124 

4,216 

1879.. 

205 

i:{;H'20 

4,133 

28 

10,634 

252 

10 

6.639 

126 

243 

149,203 

4,516 

1880.. 

270 

1.4t;,  722 

4.470 

84 

22,396 

598 

22 

9,463 

240 

326 

188,581 

5,308 

1881.. 

273 

171.  r48 

4,186 

17 

11,899 

314 

24 

11,503 

271 

278 

195,040 

4,771 

1882.. 

239 

Mr..;583 

3,279 

16 

9,056 

242 

15 

6,639 

151 

270 

162,078 

8,672 

1888.. 

183 

^♦;,  107 

.2,458 

6 

1,769 

43 

14 

5,229 

137 

203 

103,935 

2,633 

1884.. 

176 

lt>:.,n61 

2,864 

3 

865 

21 

10 

4,029 

88 

189 

109,755 

2,973 

1885.. 

160 

li],«i98 

3,131 

7 

999 

47 

22 

9,785 

210 

198 

122,482 

3,388 

1886.. 

205 

147,418 

4,014 

7 

2,112 

53 

15 

5,187 

146 

227 

154,717 

4,213 

1887.. 

340 

;ii7, 798 

5,030 

19 

6.402 

122 

22 

8,505 

220 

390 

332,966 

6,872 

1888.. 

274 

i;y,  130 

4,456 

19 

7,152 

156 

18 

6,789 

177 

311 

193,071 

4,780 

1889.. 

262 

164,229 

3,908 

48 

16,434 

869 

39 

12,936 

363 

349 

193,594 

4,640 

1890.. 

267 

172, 202 

3,948 

40 

14,683 

305 

83 

11.618 

306 

840 

198,403 

4,650 

CLEARED. 


1875.. 

229 

121,028 

4,303 

31 

8,239 

228 

16 

5,343 

212 

275 

134,610 

4,743 

1876.. 

244 

161,154 

5,058 

21 

6,040 

147 

26 

9,002 

269 

291 

166,196 

6;474 

1877.. 

165 

106, 615 

3,590 

24 

6.340 

166 

42 

13, 741 

412 

231 

126,596 

4,168 

1878.. 

195 

124,883 

4,086 

19 

4,911 

123 

26 

9,080 

286 

240 

138,874 

4,446 

1879.. 

m 

129,654 

4,079 

31 

11.067 

258 

12 

8,016 

164 

218 

148,737 

4,501 

1880.. 

214 

155, 659 

4,505 

31 

14,207 

327 

24 

10,202 

240 

299 

180,068 

6.072 

1881.. 

204 

138,593 

3,730 

41 

22,007 

506 

31 

15,335 

851 

276 

175,940 

4,587 

1882.. 

217 

136,666 

8,166 

39 

15,497 

370 

31 

14,962 

821 

287 

167,125 

3,857 

1883.. 

153 

85,815 

2,245 

82 

8,925 

210 

24 

9,413 

231 

209 

94,153 

2,681 

1884.. 

178 

104,462 

2,688 

27 

8,831 

176 

15 

6,488 

158 

210 

119,781 

3,022 

1885.. 

185 

112,936 

2,970 

83 

10, 251 

249 

21 

9,393 

221 

239 

132,580 

3,440 

1886.. 

214 

153,092 

4,208 

27 

9,072 

200 

26 

9,817 

299 

267 

171, 9^1 

4,707 

1887.. 

306 

326,342 

4,500 

29 

8,652 

232 

33 

11,607 

827 

368 

346,501 

5,059 

1888.. 

280 

176,490 

4,686 

28 

9,190 

184 

20 

8,622 

204 

328 

193,302 

4,974 

1889.. 

298 

181,075 

4,240 

46 

13,652 

342 

45 

16,286 

428 

389 

211, 013 

5,010 

1890.. 

276 

176,330 

4,074 

41 

14,894 

317 

34 

13,149 

810 

351 

203,878 

4,700 

COMMERCE. 


Year. 


1875 
187C 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1888 
1887 
1888 
1889 
1890 


Value  of  exports. 


Foreign.     Coaatwiae. 


$209,791 
226,076 
310,226 
248,000 
275,470 
257,780 
242,100 
292,400 
248,600 
173,600 
214,726 
191,696 
226,960 
175, 160 
325.980 
478, 476 


$1,110,979 

1, 170, 240 

676,855 

780, 607 

921,368 

667,092 

1, 004, 394 

1, 342, 421 

2, 673, 010 

1, 164, 462 

2, 134, 541 

2, 843, 000 

3, 500,  000 

2,500,000 

3, 070, 180 

2,246,753 


Value  of  importa. 


Foreign.     Coaatwiae. 


$14,304 
46,179 
19,304 

8,142 
11,038 

3,676 
11,791 
45,792 
U,229 

1,874 

4,180 

690 

28,896 


601 
10,902 


$766,718 
1,131,032 
1, 146, 363 

172,234 
1,860,432 
1,365,857 
1,786.546 
7,536,588 
2,262,755 
1, 738, 620 
1,602,544 
1,625,000 
2,000,000 

660,000 
8,160,000 
4,997,688 


Total  com- 
merce. 


$2,089,792 
2, 673, 827 
2, 152, 747 
1,901,983 
2, 568, 308 
2,204,405 
3, 104, 831 
3, 217;  201 
6,005,504 
8,078,556 
3,855,001 
4,660,185 
5, 750!  866 
3, 325, 150 
7,446,761 
7,732,818 


Dntiea  col- 
lected. 


$1,817.84 
2,181.40 
2, 376. 00 
2,000.00 
3,424.00 
7,808.00 
8, 183. 00 

36,500.00 
6,566.00 
1, 331. 00 
1,461.28 
808.00 
3,400.00 
4,655.06 
4,712.40 
7,385.82 


Capt.  O.  M.  Carter, 

Corps  of  Engineers,  U,  8,  A* 


Jambs  A.  Pine, 

CollecUn'. 
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ArmaU  and  cl^rancetof  vessels,  and  commerce,  at  St.  Marys,  Ga,  from  January  1, 1879, 

to  December  SI,  1890, 

ABBIVED. 


CoMtwiae. 

Foreign  porta. 

fFI_x«1 

Tmt. 

American  t 

essels. 
Crew. 

Foreign  vessels. 

No. 

Tons. 

Crew. 

Na 

Tons. 

No. 

Tons. 

Crow. 

No.    Tons. 

Crew. 

Iff79 

33 
30 
22 

28 

16,773 
8,982 
7,541 

10.504 

378 
202 
156 
196 
132 
224 
280 
140 
222 
440 
540 
300 

6 

2 

1 

2,303 
694 

2,491 
371 

1,207 
539 
396 
321 
405 
4.33 

3,  575 

2,058 

54 
17 
54 
7 
24 
9 
8 
7 
9 
8 
70 
45 

-14 

16 

25 

15 

6 

6 

5 

6 

8 

8 

14 

7 

5,155 
6,409 
11,282 
5,723 
2,112 
2,334 
2,028 
2,066 
4,286 
1.365 
5,671 
2,856 

143 

185 

290 

146 

44 

67 

52 

56 

90 

32 

133 

68 

73     24,231 
48  1  16,085 
53  i  21,324 
44     16. 598 

475 

\H^          

404 

1>4^1 

500 

18«2 

347 

Ig83 

26       9,596 
32     11,294 
40     13, 042 
20  1    7, 882 
37     13,247 
55     20, 897 
60     24,000 
39     16.328 

85 
89 
46 
27 
46 
89 

12,912 
14,065 
15,466 
10,288 
17,938 

250 

1K*14 

290 

11^5     

340 

1HK6 

203 

1»«87 

321 

1^88 

489 

1889 

83  '  33, 146 
62  !  21.242 

743 

}So 

413 

CLEABED. 


^ 

]jm 

53 
30 
22 
28 

40 
20 

16,773 
&982 
7,541 

10,504 
9,596 

11,294 

13,042 
7,882 

378 
202 
156 
196 
182 
224 
280 
140 

10 
3 

7 
4 
3 
2 
3 
5 
1 
5 
9 
3 

3,577 
1.150 
3,362 
1,567 
1.207 
1,097 
L196 
2.312 

425 
2.086 
3,675 

877 

83 
27 
68 
32 
24 
19 
25 
40 
9 
41 
70 
21 

14 
12 
29 
18 

14 

5,156 
4.979 
12,463 
6,791 
2,112 
2,234 
1,695 
1,646 
4,286 
1,587 
5,571 
1,856 

143 

182 

323 

176 

46 

67 

42 

46 

90 

46 

133 

68 

77 
46 
58 
60 
35 
40 
47 
30 
8 
66 
83 
10 

25,505 
15,  111 
23,338 
18,862 
12,915 
14,625 
15,732 
11, 840 

4.286 
26,273 
33,146 

3,733 

604 
361 

im 

1882 

isa 

547 

•     403 

252 

Igg4        

300 

UHS       

347 

ma 

1887          

210 
90 

lft« 

\m 

]^3Q                 

56 

60 

21.330 
24,000 

448 
540 

535 
743 
89 

COMMERCE. 


Year. 


1879 
1S80. 
1H81 

1881. 

1884. 


Value  of 
exports. 


$82, 491 
70, 411 

149,333 
47, 216 
26,902 
22,517 


Year. 


1886 
1887 
1888 
1889 
1890 


Valae  of 
exports. 


♦27,127 
86,520 
428,500 
212,045 
343,496 
37,867 


Capt.  O.  M.  Carter, 

Corps  of  Engineers,  U,  S.  A, 


C.  A.  MoWhortkr, 

Deputy  Collector, 


project  of  lieutenant  o.  m.  carter,  corps  of  engineers. 

TJniteb  States  Engineer  Office, 

Savannahj  (?a.,  October  8, 1890. 
General  :  In  accordance  with  your  instructions  of  the  20th  ultimo, 
I  have  the  honor  to  submit  the  folloAving  project  for  the  expenditure  of 
9112,500  appropriat/cd  by  act  of  Congress  dated  September  19, 1890,  for 
"improving  Cumberland  Sound,  Georgia  and  Florida:  continuing  im- 
provement.'' 
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Operations  for  the  improvement  of  the  entrance  to  Cumberland  Sound 
have,  up  to  the  present  time,  been  carried  on  in  general  accordance  with 
a  project  of  improvement  prepared  by  Gen.  Q.  A.  GiUmore,  late  of 
the  Corps  of  Engineers,  TJ.  S.  A.,  and  printed  as  Appendix  H  6,  Annual 
Beport  of  the  Chief  of  Engineers  for  1876. 

The  cost  of  this  improvement  was  estimated  at  $2,071,023. 

With  a  view  to  a  revision  of  the  project,  a  survey  of  the  entrance 
and  its  vicinity  was  executed  under  my  direction  in  1888, 1889,  and  1890, 
by  Mr.  Milnor  P.  Paret,  Assistant  Engineer,  whose  report  upon  the  work 
done  in  the  first  two  years  i»  appended  hereto,  while  a  suuimary  of  the 
results  obtained  in  1890  (current  observations  on  Pelican  Shoal)  will  be 
given  herein : 

The  more  important  of  the  field  work  consisted  in — 

1.  Triangnlation. 

2.  Soun£ngs. 

3.  Location  of  shore  lines. 

4.  Tidal  observations. 

5.  A  line  of  levels  connecting  tide  gauges. 

6.  Gaugiog  with  current  meters  in  Amelia  Biver,  Cumberland  Sound, 
and  the  entrance. 

7.  Offshore  current  observations. 

8.  Borings. 

The  triangulation,  soundings,  and  location  of  shore  lines  cover  the 
entire  outlying  bar  and  extend  well  into  Amelia  Biver  and  Cumberland 
Sound,  and  their  results  are  given  by  Mr.  Paret  on  a  map  drawn  to  a 
scale  of  TfW«  -^  index  map  on  a  scale  of  ^^  is  transmitted  here- 
with. 

The  main  part  of  the  tidal  wbrk  consisted  in  observations  at  the  fol- 
lowing points,  the  locations  of  which  are  shown  on  the  map : 

1.  Fort  Clinch  Wharf,  on  the  northern  shore  of  Amelia  Island,  where 
about  2  months'  day  observations  were  taken,  which  have  been  used 
for  the  computation  of  the  tidal  data  given  below.  At  this  point  a 
self-registering  tide  gauge  was  established  on  April  15, 1890,  which 
is  still  running,  ^d  the  records  of  which  will  form  a  more  reliable 
basis  for  the  computation  of  mean  tidal  data  than  any  that  have  been 
available  so  far. 

2.  Beach  CreeJcy  on  the  western  shore  of  Cumberland  Island,  where 
about  3  months'  day  observations  and  1  month's  continuous  observa- 
tions were  taken. 

3.  ReeWa  Mill,  on  the  western  shore  of  Amelia  Island,  where  about  3 
months'  day  observations  and  nearly  2  months' continuous  observations 
were  taken. 

An  attempt  to  establish  a  gauge  near  the  shore  end  of  the  northern 
jetty  failed. 

The  results  of  the  above-named  observations  are  embodied  in  the  fol- 
lowing table,  heights  being  reduced  to  mean  low  water  at  Fort  Clinch: 

TaibU  of  tidal  data  in  Fernandina  Harbor. 


Station. 

Mean  Innitidal 
iBterval  of— 

Mean  dura- 
tion of— 

Beading  of— 

Mean 
riaeand 

H.W. 

L.W. 

Fall.   '   nine,   i  H.W. 

L.W 

fall. 

Fort  Clinch 

h.   T/l. 

7    40 
7    52 
7    51 

/*.   TO. 

14    01 
14    09 
14    04 

h.  m 
0    21 
6    27 
6    13 

h.  m. 
6    04 
G    08 
6    12 

htchfs. 
5.80 
6.13 
6.10 

Inches. 
0.00 
0.07 

—0.04 

Inches. 
5  80 

Beech  f  Yeok 

6.06 

Reeds  Mill 

6.14 
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Besides  the  above  tidal  work  the  usual  observations  were  made  while 
current  measurements  were  in  progress,  and  from  those  data  it  appears 
that  change  of  current  from  flood  to  ebb  takes  place  about  35  miniltes 
after  high  water  on  the  Fort  Clinch  as  well  as  on  the  Pelican  Shoal  Sec- 
tion, wliile  change  of  current  from  ebb  to  flood  takes  place  about  60 
minutes  after  low  water  on  the  Fort  Clinch  and  25  minutes  after  low 
water  on  the  Pelican  Shoal  Section;  the  duration  of  ebb  current  on  the 
Fart  Clinch  section  (that  is,  in  the  Amelia  Basin)  is  therefore  about  25 
minutes  longer  than  on  the  Pelican  Shoal  Section,  while  the  duration  of 
flood  Gorrent  is  about  25  minutes  shorter  than  on  that  section. 

The  volumes  of  Cumberland  Sound  and  of  Amelia  River  were  gauged 
in  1889  during  a  period  of  excessive  rainfaU,  and  are  therefore  haiSlj 
indicative  of  the  average  conditions  of  flow.  The  more  important  part 
of  the  gauging  work,  viz,  that  on  Pelican  Shoal  and  Fort  Clinch  sec- 
tions, was  done  in  1889  and  1890  under  more  favorable  conditions  and 
renders  the  following  volumes  as  reduced  to  mean  tidal  conditions: 


Ebb  ToliiDie. 

Flood  vol- 
ume. 

Fort  Clinch  Section 

Oulne/eet. 

4,367,490,484 

912, 809, 208 

Ottbie/eet. 
3,690,202,188 
1,677,489,782 

Pelioui  Shoal  Section 

Total 

5,280.306,892 

5,367,751,966 

■       ■                                                                                                9     ■     ■ 

A  partial  check  on  these  results  is  furnished  by  computations  given 
in  General  Gillmore's  report  of  1876.  The  tidal  prism  west  of  "Amelia 
Basin "  (by  this  name  the  report  in  question  designates  that  portion  of 
the  main  channel  which  is  situated  immediately  north  of  Amelia  Shoal) 
is  there  given  as  4,540,369,080  cubic  feet,  and  by  another  method,  based 
on  the  results  of  current  observations  imule  by  the  U.  S.  Coast  and 
Geodetic  Survey,  the  ebb  outflow  through  tlie  opening  between  Cum- 
berland and  Amelia  islands  is  found  to  be  5,101,960,375  cubic  feet. 
These  figures  agree  so  closely  with  the  volume  found  above  that  we  are 
justified  in  accepting  the  latter  in  i)ieference  to  the  much  larger  volumes 
found  by  the  gaugings  of  Amelia  River  and  Cumberland  Sound,  and 
rendered  in  Mr.  Paret's  appended  report.  Further  investigation  is 
called  for,  not  only  on  account  of  the  great  difference  between  these 
two  results,  but  also  bec^ause  the  figures  given  above  do  not  account  for 
the  fresh-water  flow  of  the  St.  Marys  Eiver,  but  on  the  contrary  shows 
a  flood  inflow  slightly  larger  than  the  ebb  outflow.  If  the  area  of  the 
St.  Marys  Basin  is  assumed  at  1,7(K)  square  miles,  the  average  rainfall 
at  48  inches,  and  evaporation  and  absorption  at  50  per  cent.,  then  this 
leads  to  a  fresh  water  flow  of  130,00(),0(M)  cubic  feet  during  an  entire 
tide  (12  hours  and  25  minutes),  by  whicli  amount  the  ebb  should  be 
greater  than  the  flood  volume.  As  the  discrepancy  in  the  above  vol- 
umes incident  on  this  circumstance  amounts  to  only  about  4  per  cent., 
it  may  be  due  to  errors  of  observation.  But  it  may  also  be  due  to  the 
peculiar  conditions  of  flow  in  Cumberland  Sound,  which  is  connected 
with  the  sea  by  another  opening  through  St.  Andrew  Sound.  It  is 
generally  assumed  that  the  meeting  of  the  tides  takes  place  near  the 
mouth  of  Crooked  River,  and  whUe  there  is  no  reason  to  doubt  the  gen- 
eral correctness  of  this  assumption,  still  it  is  probable  that  the  point  of 
slack  water  during  flood  tide  (tlie  place  of  meeting)  is  not  i)reiisely  the 
same  as  during  ebb  tide  (the  divide).  If  that  is  the  case,  then  the  vol- 
ume of  ebb  discharge  through  the  Feniandina  opening  (apart  from  tresh- 
water  flow)  would  not  be  the  same  as  the  volume  of  flood  inflow,  and 
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the  above  discrepancy  might  have  its  origin  in  this  circumstance.  It 
is  also  probable  that  the  location  of  the  point  of  slack  water  varies 
undfer  the  influence  of  the  irregularities  of  tides,  of  winds,  and  of  at- 
mospheric precipitations,  and  more  than  that,  that  it  does  not  remain 
stationary  during  one  and  the  same  tide,  whicn  circumstance  may  in  a 
manner  explain  the  great  difference  between  the  results  of  observations 
in  Cumberland  Sound  and  Amelia  River  and  those  on  the  Fort  Clinch 
and  Pelican  Shoal  section.  In  order  to  clear  up  these  points,  the  above- 
mentioned  further  investigations  should  therefore  include  gauging  of 
Cumberland  Sound  and  Amelia  River  on  the  old  lines,  observations  of 
fresh- water  flow  in  St.  Marys  River,  and  current  measurements  in  the 
vicinity  of  the  mouth  of  Crooked  River,  with  a  view  to  determining  tiie 
extent  of  the  region  inside  of  which,  the  point  of  slack  water  moves  on 
the  ebb  and  on  the  flood  tide  and  the  way  in  which  such  movements 
take  place  under  various  conditions  of  tide,  wind,  and  fresh- water  flow. 

An  important  feature  of  the  results  given  above  is  the  difference 
between  ebb  and  flood  volume  on  each  section.  It  is  found  that  on  the 
ebb  only  about  17  per  cent,  of  the  entire  volume  escaped  through  the 
Pelican  Shoal  section,  while  about  31  per  cent,  enters  on  the  flood.  In 
General  Gillmore's  report  of  1876  these  volumes  are  given  at  28  per 
cent,  and  38  per  cent.,  respectively.  The  difference  between  the  pres- 
ent and  the  earlier  flgures  may  be  looked  upon  as  evidence  corrobo- 
rative of  the  correctness  of  both,  in  so  far  as  we  would  expect  to  find 
the  former  smaller  than  the  latter,  firstly,  on  account  of  the  present 
cross-section  not  extending  as  far  down  stream  as  the  one  of  1878,  and, 
secondly,  on  account  of  the  obstructing  influence  exercised  by  the 
northern  jetty  on  the  inflow  and  outflow  over  the  shoals.  The  pre- 
ponderance of  ebb  flow  over  flood  flow  through  the  Amelia  Basin, 
which  is  reflected  in  the  above-disc  ssed  figures,  is  of  great  importance 
for  the  maintenance  of  the  channel,  and  a  disturbance  of  these  rela- 
tions by  any  works  of  improvement  should  be  carefully  guarded 
against. 

In  oifder  to  deduce  from  the  above  volumes  mean  velocities,  we  have 
to  consider  the  following  quantities : 


Mean  cro88-8€ctwnal  arena  of  mean  inflow  and 

outflow. 

Ebb. 

Flood. 

Fort  Clinch  swtioii  

8qti4ire  ttet. 
94,222 
64,610 

Square  feet. 
97. 676 

PaUoan  Slioal  section ........................   ............ 

02,563 

Mean  duration  of  currents. 

On  Fort  Clinch  section :  h.  m. 

Kbb  current 6  35 

Flood  current ". 5  50 

On  Pelican  Shoal  section: 

Ebb  curwint 6    9 

Flood  current 6  16 

From  these  values,  in  connection  with  the  volumes  given  above,  we 
obtain  the  following  mean  velocities: 

Mean  veloeities  v  of  ebb  and  flood  currents  in  Cnmberland  Sound  entrance. 


Feet  per  Beoond. 


Fort  Clinch  section . . . 
Pelican  Sboal  section  . 
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On  the  Fort  Clinch  section,  the  mean  velocities,  and  consequently  the 
volumes  of  flow,  are  remarkably  evenly  distributed,  with  the  usual  de- 
crease in  the  inunediate  vicinity  of  the  shores,  while  on  the  Pelican 
Shoal  section  the  bulk  of  the  ebfb,  as  well  the  flood  flow,  is  found  near 
the  Ciunberland  Island  shote. 

The  gi-eatest  actual  ebb  velocities  on  the  Fort  Clinch  section  are 
found,  as  might  be  expected,  well  over  toward  the  concave  shore  formed 
by  the  shoal,  where  at  Bouy  6,  at  the  time  of  maximum  current,  there  is 
a  surface  velocity  of  5.0  and  a  bottom  velocity  of  2.8  feet  per  second. 
The  greatest  bottom  velociries  during  floods  are  found  at  the  same  i)oint 
and  amount  to  about  2.2  feet  per  second. 

Tlie  off-shore  cuiTcut  observations,  made  by  Mr.  Paret,  appear  to  show 
that  generally  speaking  the  littoral  currents  run  soutli-easterly  during 
ebb  and  northwesterly  during  flood  flow.  Their  strength  during  time 
of  maximum  ciu^rent  and  under  mean  conditions  of  tide,  taking  the 
mean  observed  at  the  various  depths,  appears  to  be  between  one-half 
and  three-quarters  of  a  nautical  mile  per  hour. 

DEDUCTIONS. 

Below  the  junction  of  Cumberland  Sound  and  Amelia  River  the  direc- 
tion of  the  channel  is  approximately,  as  we  should  expect  to  find  it,  with- 
out the  existence  of  Amelia  Rivei\  with  this  exception,  that  a  sliglit  con- 
cavity appears  on  the  Pelican  Shoal  syi^?  which  is  reflected  in  the 
circumstances  of  the  greatest  maximum  currents  being  found  near  this 
side.  It  seems  that  this  portion  of  the  mouth — the  Amelia  Basin — is  in 
a  state  of  permanence,  due,  probably,  as  suggested  by  General  Gill- 
more,  "to  an  equilibrium  of  hydraulic  agencies  rather  than  to  any  powers 
of  resistmg  wear  i>ossessed  by  the  channel  on  either  side." 

According  to  information  antedating  the  commencement  of  improve- 
ment^ this  permanency  may  be  said  to  extend  to,  say,  about  a  mile 
eastward  of  Amelia,  the  channel  continuing  all  the  way  on  the  above- 
mentioned  concave  cur\'e  of  the  Pelican  Shoal  side.  It  should  be  added 
that  the  eastern  end  of  Amelia  Basin  has  been  steadily  extending  itself 
seaward,  and  that  this  movement  continues  to  show  the  same  tendency 
of  southerly  deflection,  following  a  curve  of  about  4  miles  radius,  the 
center  of  which  is  lo(*ated  about  IJ  miles  southeast  of  Fernandina. 
'the  permanency  of  the  channel  continues  until  its  gradually  spreading 
currents  aie  weakeneil  to  such  an  extent  that  their  strength  is  insutii- 
eieut  to  i>revent  the  channel  froui  being  swayetl  to  and  fro  by  the  vary- 
ing action  of  wind  and  waves.  The  region  where  these  deteriorating 
influences  commence  to  predominate  ss- easily  xecognizable  on  compar- 
ing maps  of  various  dates,  which  show  the  channel  paths  over  the  outer 
bar  in  widely  different  lo(*atioiis.  xVn  interesting  description  of  the 
probable  course  of  events  is  given  by  (reneral  Gillmore  in  his  report  of 
1870,  in  the  following  words  : 

Supposing  a  channel  to  exiHt  forming  an  eastern  outlet  of  tlie  Amelia  Basin  in 
about  a  straight  line  with  an  ansumed  longitudinal  axis  of  the  basin,  but  unx>ro<- 
t4*cted  bj:  artificial  works,  tlie  waves  of  translation,  driven  on  by  a  northeast  pjaU, 
having  previously  obtained  great  power  and  volume  by  rolling  over  an  unlimited 
isea,  will  sweep  along  soft  sand  and  broken  shells  and  fill  in  the  channel.  The  pent- 
np  water  of  the  flood  tides  in  Cumberland  Sound  an<l  Fernandina  Harbor,  will,  un- 
•U'V  the  influiHK'e  of  north  and  northeast  windM,  form  an  outlet  in  a  more  southerly 
diPM'tion.  This  motion  of  the  ehannel  will,  of  course,  lie  retarded  and  coniiilieated 
by  the  elTeets  of  southeasterly  win<l.s.  In  the  course  of  years,  the  channel  Avill  have 
lieen  force<l  m<>  far  soutli,  slewing  around  so  mnch  in  a  southerly  direction,  that  its 
tnM'k  across  the  bar  >vill  be  greatly  lengthened  by  its  obli(£uity ;  the  edges  of  its 
iK&nks  will  more  rapidly  and  frequently  bo  broken  down  by  waved.    The  liability  to 
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shoal  and  the  constantly  increasing  obstructions  will  so  impede  the  outflow  that  a 
moment  will  arrive  when^  aided  by  favorable  circumstances,  such  as  sprine  tides  of 
uncommon  height  in  connection,  perhaps,  with  freshets  and  strong  westerly  winds, 
the  ebb  tide  will  break  through  the  bar  at  son\e  place  more  nearly  in  elongation  of 
the  deep-water  axis  of  Amelia  Basin,  when,  as  in  1^3,  there  will  be  two  entrance 
channels. 

It  would  seem  to  be  evident  that  with  the  facilities  now  afforded  to  the  water  to 
make  its  debouch  through  a  shorter  and  more  conveniently  located  channel,  the 
southern  channel  will  pass  a  steadily  diminishing  volume  of  water,  the  deteriora- 
tion of  its  banks  will  augment  in  a  rapidly  increasing  ratio,  and  it  will  eventually 
fill  up  to  a  level  with  the  surrounding  bar  and  cease  to  be  a  ship  channel. 

The  eng-ineering  problem  then  consists  in  the  protection  by  proper 
means  of  that  channel-route  across  the  bar  which  appears  to  be  least 
likely  to  be  swayed  by  the  agencies  described  above,  and  whose  j}yo- 
tecting  works  can  be  so  located  as  not  only  to  guard  against  them,  but 
also  to  guide  the  flow  in  such  a  way  that  sufficiently  strong  ebb  veloci- 
ties are  retained  until  deep  water  is  reached.  Considerations  of  the 
momentary  existing  channel  locations  shoidd  not  enter  into  the  selection 
of  the  route. 

The  channel-route  least  likely  to  be  swayed,  that  is.  the  one  offering 
in  itself  the  most  favorable  hydraulic  conditions,  is  evidently  the  natural 
prolongation  of  Amelia  Basin,  and  if  consideration  be  given  to  the  tend- 
ency of  the  latter  to  extend  its  permanent  channel  eastward  on  a  curve 
deflecting  slightly  southward,  as  described  above,  we  are  led  to  the  con- 
tinuation of  the  channel  across  the  bar  on  such  a  curve.  Should  such 
a  channel  be  protected  on  its  northern  side  by  a  training  wall  forming 
a  continuation  of  the  concave  shoal  on  the  north  side  of  Amelia  Basin, 
there  will  also  be  gained  such  concentration  of  flow  along  the  concave 
curve  as  may  and  probably  will  render  a  southerly  training  wall  8ui)er- 
fluous.  The  bulk  of  the  flow  will  continue  to  hug  the  concave  training 
wall,  and  will,  it  is  believed,  reach  deep  water  with  ebb  currents  suffi- 
ciently strong  to  keep  the  channel  open.  Finally  it  should  be  mentioned 
that  the  location  of  such  curved  northern  training  wall  could  not  very 
well  be  better  so  far  as  protection  against  the  prevailing  northeasterly 
winds  is  concerned;  that  its  construction  will  not  affect  the  favorable 
preponderance  of  ebb  over  flood  flow  through  Amelia  Basin;  and  that 
at  the  point  where  it  reaches  deep  water  its  axis  is  about  parallel  to 
the  direction  of  the  tidal  currents. 

The  adoption  of  this  plan  would  necessitate  the  removal  of  the  central 
portion  of  the  southern  jetty,  where  two  courses  have  been  laid. 

Although  in  my  opinion  the  entire  south  jetty  is  improperly  located, 
the  shore  end  would  advantageously  remain,  helping  to  prevent  a  slew- 
ing of  the  channel  too  far  to  the  south.  Tne  foundation  course  of  the 
present  north  jetty  should  be  extended  to  a  point  near  "the  boilers" 
at  Station  E.  It  should  then  start  from  a  point  on  the  present  south 
jetty,  about  one-quarter  of  a  mile  inside  of  the  outer  end  of  the  same, 
and  extend  thence  in  an  easterly  direction  across  the  bar  on  the  before- 
described  curve,  reaching  deep  water  about  3  miles  east  of  Amelia  rear 
beacon.  Its  exact  location  can  perhaps  best  be  submitted  after  addi- 
tional field  work  recommended  herein  has  been  completed.  When  this 
seaward  end  has  been  brought  up  throughout  its  entire  length  (about 
4,000  feet)  to  the  height  of  mean  low  water,  it  is  probable  that  a  new 
channel  across  the  shoals  will  be  found  to  have  been  scoured  out.  When 
that  cliannel  has  been  sufficiently  developed  either  by  dredging  or  by 
natural  scour  the  gap  should  be  closed  by  building  easterly  across  the 
l)iosent  ship  channel  from  the  end  of  the  north  jetty  near  "the  boilers.'' 

Should  it  be  found  necessary  the  (*rest  of  the  j(*tty  may  be  gradually 
raised  to  the  mean  height  of  the  beginning  of  ebb  outflow.  If  this  jetty 
should  prove  sufficient,  as  it  probably  will,  for  fixing  the  location  oi'  the 
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channel  across  the  shoals  and  for  protecting  the  same,  then  the  length 
to  be  bnUt  wiU  be  less  than  what  remains  to  be  constructed  if  the  pres- 
ent plan  of  improvement  is  adhered  to. 

The  route  selected  by  the  latter  penetrates  the  outer  bar  on  the  short- 
est line,  but  it  can  not  be  expected  to  yield  any  considerable  results 
before  the  northern  jetty  has  been  constructed  to  arrest  the  still  con- 
turning  southward  advance  of  the  shoals,  and,  furthermore,  to  confine 
and  strengthen  the  ebb  flow.  If  it  be  decided  to  adhere  to  the  present 
plan  of  improvement,  this  portion  of  the  work  should  receive  prompt 
attention.  The  shore  end  of  the  jetty  should,  for  the  present,  be  left 
low,  to  allow  unobstructed  entrance  to  the  flood  tide;  but  to  avoid 
scouring,  the  foundation  course  should  at  once  be  extended.  This  (fan 
be  raised  when  necessary.  By  the  construction  of  these  works  we  may 
hoi)e  to  obtain  uiaxinuim  ebb  bottom  currents  of  more  than  2  feet  over 
the  bar,  which  are  sufficient,  under  ordinary  circumstances,  to  maintain 
the  channel.  But  the  plan  of  improvement  remains  open  to  the  criti- 
cism that  the  completion  of  the  jetties  may  affect  the  existing  relations 
between  ebb  and  flood  flow  through  Amelia  Basin  in  an  unfavorable 
wiy,  and  that  the  offshore  currents  run  across  instead  of  parallel  to 
the  axis  of  the  channel. 

In  view  of  all  this,  it  appears  that,  notwithstanding  the  required 
removal  of  a  x)ortion  of  the  work  already  constructed,  it  might  be  advis- 
able to  modify  the  project  of  improvement  in  the  manner  discussed 
above. 

PLANS  OF  IMPROVEMENT. 

The  original  project  contemplates  the  establishment  of  a  channel 
across  the  bar  from  20  to  21  feet  deep  at  mean  low  water,  but  as  a  low- 
water  depth  of  19  feet  will  be  sufficient  for  all  of  the  present  and  pros- 
pective needs  of  commerce,  I  recommend  that  further  operations  may 
be  carried  on  with  that  object  in  view. 

If  the  original  general  plan  of  the  two  jetties  be  adhered  to,  the  fol- 
lowing considerations  are  assumed  to  govern  the  character  and  general 
location  of  the  work  necessary  to  complete  the  improvement.  The  ebb 
currents  issuing  from  Amelia  Basin  in  the  southeasterly  direction  im- 
posed on  them  by  the  curved  line  of  the  northern  shoals  strike  the  south 
jetty  obliquely  and  are  deflected  by  it  to  the  northeast.  In  order  to 
utilize  the  full  effect  of  the  ebb  on  the  bar,  its  whole  volume  should  be 
thus  deflected,  and  this  necessitates  the  raising  of  the  south  jetty  to 
the  level  of  mean  high  water  to  a  point  about  6,600  feet  from  the  shore 
measured  along  the  axis  of  the  jetty. '  From  this  point,  the  deflection  of 
the  current  being  accomplished,  the  crest  of  the  jetty  may  be  allowed  to 
slope  gradually  to  the  mean  level  of  the  beginning  of  ebb  outflow  at  a 
point  about  1,000  feet  farther  on  and  to  the  foundation  course  at  the 
present  seaward  end  of  the  jetty.  Thence,  for  the  purpose  of  holding 
the  channel  until  deep  water  is  reached,  a  fotiiidation  course  alone  may 
prove  sufficient.  On  this  supposition  tlie  estimate  of  cost  given  herein 
is  based,  but  it  may  eventually  be  found  necessary  to  raise  the  outer 
X>ortion  of  this  jetty  to  the  level  of  mean  low  water  or  even  higher  in  order 
to  more  effectually  conflne  and  strengthen  the  ebb  current  across  the 
bar.  To  assist  in  controlling  and  directing  the  ebb  currents  across  the 
bar  to  deep  waiter^  as  well  as  to  prevent  the  inwash  of  the  sands  borne 
by  the  waves  durmg  the  prevailing  northeasterly  winds,  the  northern 
jetty  will  probably  have  to  be  raised  to  the  level  of  mean  high  water  at 
its  inper  end  and  to  the  mean  height  of  tlio  beginning  of  ebb  outflow 
throughout  the  rest  of  its  length.  If  left  at  the  height  of  mean  low  wa- 
ter, too  much  of  the  ebb  would  be  lost  over  its  crest. 
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Estimates  for  the  cost  of  this  jetty  are  given  both  for  the  height  of 
mean  low  water  and  for  that  of  the  mean  beginning  of  ebb  outflow.  Its 
location  should  be  approximately  along  the  crest  of  the  slioals,  limiting 
the  existing  channel  on  the  north  with  its  outer  end  about  2,800  feet 
from  the  extremity  of  the  south  jetty  (the  exact  width  of  entrance  to  be 
determined  later).  Pelican  Shoals  sufficiently  fulfill,  at  present,  the 
purposes  of  a  northeui  training  wall,  as  is  evidenced  by  the  perma- 
nency of  the  channel  throughout  the  Amelia  Basin,  but  their  perma- 
nency will  be  threatened  by  the  greater  flow  during  both  ebb  and  flood, 
which  will  take  place  across  them  when  the  outlet  across  the  bar  is 
contracted  by  the  construction^of  the  north  and  south  jetties.  Already, 
due  i)erhaps  to  a  reduction  of  the  outlet,  caused  by  a  recent  encroach- 
ment of  the  northern  shoals  on  the  channel,  there  seems  to  be  a  tend- 
ency on  the  part  of  the  cauTents  to  open  a  miuor  channel  across  the 
shoals  to  the  north,  the  inner  and  outer  6-foot  curves  nearly  touching 
at  one  point,  while  the  shoals  rise  above  low  water  on  either  side.  This 
tendency,  which  will  be  greatly  increased  on  completion  of  the  jetties, 
must  be  checked  and  the  shoals  rendered  permanent  by  extending  the 
foundation  course  of  the  existing  north  jetty.  If,  in  this  minor  channel 
across  the  north  shoals,  ebb  volumes  should  "be  found  to  pi*eponderate 
over  flood  volumes,  then  it  should  be  entirely  closed  by  raising  the  jetty 
across  it  to  the  level  of  the  adjacent  shoals  or  higher,  as  previously  ex- 
plained. Finally,  the  works  of  contraction  may  have  to  be  aided  by 
dredging  to  more  quickly  attain  the  requisite  depth,  and  an  estimate 
therefor  is  added  to  the  cost  of  the  other  items.  The  total  amount 
estimated  as  necessary  for  the  completion  of  the  original  project  is,  in 
round  numbers,  $1,706,500,  if  the  north  jetty  is  brought  up  to  mean  low 
water  only,  and  $2,079,500  if  brought  up  to  the  mean  height  of  the  be- 
ginning of  ebb  outflow. 

If  the  modified  plan  of  improvement  suggested  be  adopted  the  con- 
siderations which  should  govern  the  character  and  location  of  the  work 
are  as  follows:  The  object  in  view  is  simply  to  reproduce  as  nearly  as 
l>ossible  in  the  channel  across  the  bar  those  hydraulic  conditions  which 
for  many  years  have  maintained  the  i)ermanency  of  the  channel  through 
Amelia  Basin.  This  is  to  be  done  by  constructing  a  training  wall  on 
the  northern  side  of  the  proposed  channel,  which  shall  serve  the  same 
purpose  with  respect  to  the  new  channel  across  the  bar  that  the  shoals 
north  of  Amelia  Basin  serve  toward  it,  and  to  this  end  it  should  follow 
the  curve  outlined  by  the  inner  edge  of  those  shoals  and  be  raised  to  at 
least  an  equal  height  with  them  or  to  the  level  of  mesln  low  water. 
Tlds  training  wall  may  be  eventually  raised  to  a  greater  height  if  found 
necessary.  This  requu'es  neither  the  deflection  of  the  ebb  currents  from 
the  course  which  they  seem  naturally  to  seek,  nor  the  contraction  of 
the  outlet  for  the  tidal  waters,  with  the  consequent  backing  up  of  the 
Avater  and  possible  disturbances  of  the  present  favorable  relations  be- 
tween the  ebb  and  flood  volumes  flowing  through  Amelia  Basin  and 
Cumberland  Channel. 

There  will  be  no  excessive  overflowing  resulting  from  leaving  the 
crest  at  the  level  of  mean  low  water,  since  no  head  is  created  by  the  con- 
traction of  the  outlet  and  the  offshore  tidal  currents  are  nearly  paral- 
lel to  the  axis  of  the  jetty  at  its  outer  end.  Scour  along  the  concave 
side  of  the  jetty  can  be  guarded  against,  if  necessary,  by  short  spurs. 

The  stiibility  of  the  shoals  north  of  Amelia  Basin  will  not  be  threat- 
ened by  inci-eased  tidal  flow  across  them,  as  would  be  the  case  under 
the  original  project;  but  to  guard  against  any  tendency  toward  scour 
across  them,  the  foundation  course  of  the  jetty  should  be  at  once  ex- 
tended across  the  shoals,  and  the  cost  of  this  is  included  in  the  esti- 
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inat<?8  ^vcii  below.  The  additional  cost  necessary  to  raise  the  entire 
jetty  to  the  mean  height  of  the  beginning  of  ebb  outflow  is  also  esti- 
mated, although  it  is  not  thought  that  it  will  be  necessary  to  raise  it 
to  that  height  unless  at  its  outer  end. 

The  removal  of  a  portion  of  the  old  south  jetty,  where  two  courses 
of  mattresses  have  been  laid,  will  be  necessary,  and  also  probably 
dredging  to  assist  the  currents  in  attaining  the  required  depth  of 
channel. 

The  total  amount  estimated  as  necessary  for  carrying  out  the  im- 
provement under  thisplan  is,  in  round  numbers,  $1,108,000,  or,  if  the  jetty 
be  raised  to  the  height  of  the  beginning  of  ebb  outflow,  $1,758,000. 

I  propose  the  following  type  of  jetty  to  be  used  under  either  of  the 
above  discussed  projects : 

For  all  jetties  a  foundation  course  of  log  and  brush  mattresses,  not  less 
than  100  feet  in  width,  and  loaded  with  riprap  stone.  On  this,  two  or 
more  courses  of  mattresses  loaded  with  stone,  with  widths  determined 
by  the  depth  of  water,  the  number  of  courses  to  be  laid  depending  on 
the  height  to  which  sanding  over  will  extend.  Thence  to  a  depth  of  5 
feet  at  mean  low  water,  riprap  stone  alone,  the  slopes  being  kept  at 
about  one  on  one  from  the  foundation  course  to  this  height.  Be- 
tween the  depth  of  five  feet  and  the  level  of  mean  low  water,  espe- 
eially  if  the  crest  is  to  remain  at  that  height,  the  extra  heavy  riprap, 
with  8loi)es  of  one  on  one  and  one-half  should  be  used.  The  width-  at 
low- water  level  should  be  at  least  16  feet  if  the  crest  is  to  remain  at  this 
level,  and  22  feet  if  the  jetty  is  to  be  raised  to  the  mean  height  of  the 
begmning  of  ebb  outflow.  Where  thfe  jetty  is  raised  above  low  water 
1  propose  the  use  of  blocks  of  concrete  or  natural  stone  (preferably  the 
latter)  weghing  from  2  to  8  tons,  forming  the  crest  with  a  width  of  6  feet, 
with  heavy  riprap  on  either  side,  having  slopes  above  low  water  of 
about  one  on  two. 

Where  the  exposure  is  small  a  less  expensive  form  of  construction 
above  low  water  might  be  adopted,  a«,  for  instance,  a  simple  rubble 
mound. 

ESTIMATES. 

Estimates  af  e  based  on  the  following  prices  for  material  in  place  in 
the  work : 

Ordinary  riprap  8,tone,  per  cubic  yard $3. 25 

Large  riprap  Btone,  per  cubic  yard 6. 00 

Blocks  of  stone,  or  of  concrete  weighing  8  or  9  tons,  per  cubic  yard 12. 00 

Ix)g  or  bmah  mattresses,  per  square  yard ^ 80 

I>redging,  per  cubic  yard .30 

OBIGINAL  PROJECT. 
^(frtkjeiiy : 

247,777  square  yards  mattresses,  at  80  cents $198, 221. 60 

145,278  cubic  yards  ordinary  riprap,  at  $3.25 472, 153. 50 

34,000  cubic  yards  large  riprap,  at  $6 214, 000. 00 

18,000  cubic  yards  of  concrete,   or   heavy   blocks  of 

stone,  at  $12 216,000.00 

$1, 100, 375. 10 

SM*a jetty; 

l(r7,733  square  yards  mattresses,  at  80  cents" 86, 186. 40 

148,699  cubic  yards  or  dinary  riprap,  at  $3.25 483, 271. 75 

23,425  cubic  yards  large  riprap,  at  $6 140. 550. 00 

'■ 710,008.15 

l>^ging 80,000.00 

Tot4il 1,890,383.25 

Enginering  and  contiiigi^iicies,  10  per  cent 189, 038. 32 

Aggregate 2,079,421.57 
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PROPOSED  PROJECT. 

To  height  of  mean  low  water: 

224.644  square  yards  mattresses,  at  80  cents $179, 715. 20 

74,S81  cu bic  y actls  ordinary  riprap,  at  $3.25 243, 363. 25 

31,533  cubic  yards  large  riprap,  at  $6 189, 198. 00 

$612,276.45 

Dredging 270,000.00 

Removing  part  of  old  south  jetty 125,000.00 

Total 1,007,276.45 

Engineering  and  contingencies,  10  per  cent 100, 727. 65 

Aggreffate 1,108,004.10 

To  mean  height  of  beginning  of  ebb  flow: 

302,643  square  yards  mattresses,  at  80  cents $242, 114. 40 

156,632  cubic  yards  ordinary  riprap,  at  $3.25 508, 054 .  00 

36,686  cubic  yards  large  riprap,  at  $6 219, 916. 00 

19,422  cubic  yards  of  concrete  or  heavy  blocks,  at  $12  .    233, 064. 00 

1, 203, 148. 40 

Dredging 270,000.00 

Removing  part  of  old  south  jetty 125,000.00 

Total 1,598,148.40 

Engineering  and  contingencies,  10  per  cent -i 159, 814. 84 

Aggregate 1,757,963.24 

The  estimates  given  herein,  although  only  preliminary  ones,  to  be 
revised  as  soon  as  the  additional  data  needed  have  been  obtained,  are 
believed  to  be  quite  closely  correct. 

The  first  work  to  be  done,  under  either  plan  proposed,  should  be  the 
extension  of  the  foundation  course  of  the  north  jetty,  and  should,  in  the 
revision  of  the  project,  any  changes  be  found  desirable,  they  will  not 
affect  the  location  of  that  portion  of  the  work  which  can  be  done  with 
the  amount  of  money  now  available.  The  mattresses  should  be  100 
feet  in  i^idth  and  loaded  with  12  inches  of  riprap  stone.  I  estimate 
mattresses  at  80  cents  per  square  yard  and  riprap  stone  at  $3.25  per 
cubic  yard,  in  the  work. 

To  take  advantage  of  the  calm  weather  usually  prevailing  at  this 
season  of  the  year  the  work  should  be  begun  at  the  earliest  possible  date, 
and  immediate  consideration  of  the  alternate  projects  submitted  is  re- 
quested. 

SUMMARY  OF  PEOJEOT. 

1.  To  reserve  from  $12,000  to  $15,000  for  engineering,  contingencies, 
and  for  ftirther  surveys,  as  explained. 

2.  To  expend  the  remainder  of  the  appropriation  in  extending  the 
foundation  course  of  the  north  jetty,  as  explained* 

APPENDICES. 

1.  Eeport  of  Mr.  M.  P.  Paret. 

2.  Index  map  of  Cnmberland  Sound,  Georgia  and  Florida. 

Eespectfully  submitted. 

O.  M.  Oarteb, 
First  Lieutencmt^  Cor^s  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  If.  8.  A, 
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rrpobt  of  mr.  m.  p.  par£t;  assistant  engineer. 

Unht^d  States  Engineer  Office, 

Savannah,  Oa,,  January  10, 1890, 
Sib:  I  have  the  honor  io  snbmit  the  following  report  of  the  survey  of  Cmnberland 
fionnd,  Georgia  and  Florida. 

The  work  contemplated,  aa  outlined  in  your  letter  of  instructions  of  December  14, 
1888,  was  as  follows: 

An  hydrographical  survey,  embracing  the  territory  lying  between  parallels  30^ 
40*  2ff'  and  Sf  44'  00",  a^id  from  meridian  81°  29'  00"  eastward  to  the  5-fathom  curve 
at  sea ;  or  in  more  detail : 

1.  Ttiangulation  of  the  harbor  and  determination  of  azimuth,  with  the  reduction 
of  the  geodetic  positions  of  trianffulation  stations. 

2.  Location  of  shore  line  and  other  topography. 

3.  Soundings,  covering  the  area  mentioned  above. 

4.  Tidal  observation  at  Beach  Creek,  in  Amelia  River,  at  Fort  Clinch  and  at  A  E, 
(or  The  Boilers);  which  will  enable  a  determination  of  duration  and  range  of  tide, 
slope  of  water  surfiaice  at  various  stages  of  tide,  rate  of  propagation  of  tidal  wave,  etc. 

5.  The  determination  of  direction  and  velocity  of  currents  at  different  depths  and 
for  various  ranges  of  tide,  particularly  the  offshore  currents. 

6.  The  gauging  of  three  channels,  namely,  Cumberland  Sound  between  Cumber- 
land and  Tiger  Islands,  Amelia  River  near  the  mouth  of  Clark  Creek,  and  the  en- 
trance between  Cumberland  and  Amelia  islands. 

7.  Borings  on  the  bar  and  near  the  jetty  to  determine  the  character  of  bottom  in 
connection  with  effect  of  scour  or  as  a  foundation  for  jetty  construction. 

8.  Compilation  of  wind  records. 

9.  A  report  on  snryey,  giving  methods  pursued,  results  obtained^  maps,  diagrams, 
tables^  etc. 

TBIANGULATION. 

The  base  line  was  measured  by  W.  R.  Curtis,  assistant  engineer,  in  1888,  and  the 
triangnlation  taken  by  A.  S.  Cooper,  assistant  engineer,  and  George  W.  Brown,  in 
1^7.  The  length  of  the  baee  line  from  Station  5  to  Station  L,  after  supplying  a  cor- 
rection for  length  of  tape,  was  found  to  be  7,826.189  feet,  and  this  length  was  used 
in  the  calculations  and  reductions  of  thid  survey.  The  closure  of  any  triangle  was 
less  than  5  seconds. 

The  exact  latitude  and  longitude  of  Amelia  Light-House  was  known  from  United 
States  Coast  Survey  records,  and  by  triangulating  in  the  light-house  we  were  en- 
ableil  io  reduce  directly  the  geodetic  positions  of  the  A  stations.  For  this  purpose 
the  light-house  was  observed  eccentrically ;  the  reduction  to  center  will  be  found  on 
psj^  3  of  ''Tables  and  Papers  A,''  pages  1  and  2  of  which  g^ve  the  numerical  calcu- 
lations in  the  reduction  of  the  trianguiation.  In  obtaining  the  azimuth,  polaris  was 
observed  at  western  elongation  on  the  nights  of  March  28,  20,  and  30.  The  observa- 
tions on  the  28th  and  29th  were  not  satisfactory  because  of  clouds  interfering,  conse- 
quently only  those  of  the  evening  of  the  30th  were  utilised  in  the  final  recractions. 


BHORB  LINKS  AND  TOPOORAFHT. 

Transit  lines  were  run  around  the  shores  and  Just  back  of  high-water  line;  stakes 
were  set  every  350  feet.  As  a  rule  these  lines  were  run  north  and  south,  or  east  and 
west :  from  every  stake  a  back  range  stake  was  set  at  right  angles  to  the  transit  line. 
For  the  purpose  of  turning  these  ri j^ht  angles  readily  a  surveyor's  cross  was  used. 
Points  on  this  transit  Une  were  tied  in  with  the  trianguiation  stations  at  every  op- 
portunity, either  by  polar  coordinates  or  trianguiation.  The  back  range  points 
were  always  set  as  rar  away  as  possible,  so  that  a  clearly-defined  range  might  be  es- 
tablished. The  main  object  in  getting  these  ranges  was  that  they  might  be  used  in 
mnniuf^  sounding  lines;  they  at  the  same  time  afforded  the  best  method  of  locating 
ahore  line,  for  ordinates  were  measured  at  each  stake  and  at  intermediate  points 
when  necessary,  locating  shore  lines,  buildings,  ponds,  Jetties,  etc.  Outside  of  the 
ahore  line  there  was  in  reality  very  little  topography  proper  to  be  taken.  The  buoys 
were  located  by  transits  trom  suitable  trianguiation  stations;  as  in  some  instances 
the  buoys  were  5  or  6  miles  away  and  rather  difficult  to  distinguish  between  them, 
the  steam-launch  was  sent  from  buoy  to  buoy,  and  at  a  given  signal  the  .transit  man 
took  an  angle  to  it  and  also  the  time ;  on  the  launch  the  time  of  signal  was  taken  by 
the  recorder  who  wrote  a  description  of  the  buoy  at  the  same  time.  The  high  and 
low  water  lines,  particularly  about  the  northeast  corner  of  Amelia  Island,  are  decid- 
edly variable,  any  northeast  storm  or  even  high  spring  tide  will  change  them 
■MtcriaUy }  high-water  line  was  taken  as  best  marked  and  defined  by  what  appeared 
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to  bo  a  mean  tido.  Low  wtitcr  was  taken  from  sounding  line;  whenever  the  surf 
wonhl  aUow  of  the  hoat  being  bronglit  near  enough  toxtho  shore  to  get  it;  other- 
wise from  the  slope  of  the  beaeh,  which  is  generally  quite  uniform,  as  indicated  by 
the  last  few  soundings  at  termination  of  sounding  lines. 

SOUNDINGS. 

The  first  soundings  were  taken  on  January  7,  1889,  and  the  last  on  May  2,  1889. 

In  all  there  were  taken  about  35,000  soimdings ;  the  actual  number  of  miles  of 
sounding  lines  run  was  about  470. 

An  inspection  of  the  large  maj)  shows  that,  as  a  rule,  the  territory  is  fairly  well 
covered  with  soundings;  there  is  one  portion,  however,  the  center  and  northeastern 
portion  of  the  North  Shoals,  which  might  better  have  had  a  few  east  and  west  lines 
run  over  it. 

TIDAL  OB.SEnVATION8. 

Tide  gauges  were  established  at  four  places,  namely.  Beach  Creek  on  Cumberland 
Island;  in  the  entrance  at  Fort  Clinch;  at  Reed's  Mill  Wharf  in  Amelia  River,  and 
at  Station  E,  or  the  "  boilers,"  at  the  eastern  end  of  the  North  Shoals.  The  locality 
of  each  gauge  is  shown  on  the  large  map.  The  gauges  were  read  every  15  minutes 
during  the  day,  except  for  about  three-quarters  of  an  hour  each  side  of  slack  water, 
when  they  were  read  every  5  minutes. 

On  days  during  which  soundings  were  taken  the  gauge  nearest  the  locality  of  the 
Bounding  work  was  read  every  5  minutes  during  the  day. 

Observations  began  at  Fort  Clinch  gauge  on  January  8,  1889.  Between  February 
19  and  March  4  no  observations  were  taken,  as  heavy  north  and  northeast  storms 
prevailed  to  such  an  extent  that  the  gauge  was  twice  washed  away.  Finally  a 
creosoted  pile  was  driven,  to  which  the  gauge  was  made  fast.  The  readings  were 
continued  from  March  4  to  May  9,  excepting  oh  days  during  which  storms  prevailed 
or  gauge  readers  were  eccentric.  No  continuous  day  and  night  readings  were  taken 
at  this  gauge  owing  chiefly  to  the  necessarily  exposed  position  of  the  gauge,  but 
also  largely  to  tlie  fact  that  it  was  ])raetically  impossible  to  obtain  reliable  gauge 
readers;  fully  half  a  dozen  day  olmervers  were  tried,  the  result  being  that  the 
last  was  perhaps  more  unreliable  than  tbe  tirst.  At  Beach  Creek  the  gauge  readings 
began  on  January  7  and  continued  until*  May  1,  1889.  Continuous  day  and  night 
readings  began  on  March  28  and  continued  until  May  1,  1889.  At  Reed's  Wlwirf, 
in  Amelia  River,  the  readings  began  on  January  7  and  continued  until  May  27,  con- 
tinuous day  and  night  readings  extending  from  March  23  until  May  27,  1889. 

The  jjjauge  at  Station  E  (or  the  "  boilerjs ")  was  put  in  place  on  March  27,  and  ob- 
servations were  more  or  less  continuous  until  May  24,  1889,  when  the  gauge  was  re- 
moved. The  location  of  Station  E  renders  it  extremely  exposed  to  all  storms,  being 
near  the  southeastern  end  of  the  North  shoals,  or  about  1^  miles  east  by  north  fnmi 
the  northeast  corner  of  Amelia  Island  and  about  3  miles  east  by  south  from  the 
lower  end  of  Cumberland  Island. 

Station  E  proper  is  on  the  north  dome  of  the  boilersof  the  steamer  City  of  ^M«<m, 
which  was  wrecked  there  in  the  year  1885.  The  dome  stands  about  2^  feet  out  of 
water  at  mean  high  water.  Owing  to  the  fact  that  the  sea  was  rarely,  if  ever,  quiet 
at  this  point,  v^'  was  quite  impraetieable  to  use  a  statf  gauge.  A  self-registering 
gauge  was  established  in  the  following  manner  (please  refer  to  diagrams  1  and  2  of 
'^  Diagrams  and  Tables  B  ") : 

The  outside  diameter  of  the  dome  was  5  feet  and  11  inches  and  the  inside  diameter 
3  feet  and  5  inches;  from  the  inside  of  the  dome  there  projected  up  all  round  a  sort  of 
lip  about  4  incbes  bigh.  Tbis  lip  was  used  to  fasten  our  ntructure  permanently  to 
the  dome.  It  was  found  that  the  Avater  rose  and  fell  inside  tlie  donjc  as  the  hwcUs 
passed  in  over  tbe  shoal,  but  with  a  greater  increase  in  tbe  rise  and  fall.  The  water 
all  entered  and  left  the  dome  from  below  the  line  of  low.  water.  The  problem  was  t-o 
build  a  structure  which  would  at  once  act  for  three  purposes  as  follows  :  To  satis- 
factorily resist  the  extremely  severe  shocks  to  which  it  would  be  subject  during 
northeast  storms;. to  keep  the  clockwork  and  gearing  perfectly  dry  in  the  roughest 
weather;  and  also  by  making  the  structure  as  nearly  air-tight  as  possible,  to  form 
inside  an  air  cushion  and  so  prevent  to  a  greater  or  less  degree  the  surging  up  and 
down  of  the  wat-er  inside  the  dome.  A  covering  was  made  in  the  sliape  of  a  trimcated 
cone,  so  fonned  tbat  it  would  set  closely  over  the  lips  referred  to  and  stand  about  2 
feet  in  lieigbt  above  the  to])  of  the  dome;  the  sides  were  made  of  2-inch  yellow  pine, 
in  strips  of  3^  inches  in  width;  these  strips  were  tongued  and  grooved  and  the  joints 
wbite-leaded.  Hoop  bands  ofi-inch  iron  were  driven  round  them,  the  top  being 
further  strengthened  by  an  inner  rim  of  two  thicknesses  of  H-inch  stuff.  This  inner 
rim  also  formed  an  additional  support  for  the  round  cover  which  was  used  to  close 
the  structure,  and  at  the  same  time  gave  a  means  of  securely  fastening  down  the 
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rover,  Tlie  whole  Htructurc  was  socured  to  tlic  dome  by  means  of  holts  oiic-half  inch 
in  diameter  parsing  throni^h  the  circnlar  lip.  Fonr  ^  inch  holts  were  nsed  to  fasten 
down  the  cover ;  the  nuts  of  the  holts  heiug  removed  the  cover  conld  he  lifted  up  ont  of 
the  way  by  means  of  a  hlock  and  fall  rigged  to  the  cover  and  to  an  iron  loop,  which 
was  se4;nred  fast  to  opposite  sides  of  the  structure  and  led  up  ahout  4  feet  above  the  top. 
There  was  rubber  ]mcking  between  the  lip  of  the  cover  and  its  supports.  The  joint 
between  the  top  of  the  boiler  and  foot  of  the  structure  was  tightly  calked  with  oakum 
and  given  several  coats  of  pitch.  The  space  "  O  "  between  the  lip  and  side  of  the 
etruetuxe  was  run  full  with  a  rich  grout  of  Portland  cement. 

The  self-registering  gauge  itself  was  one  of  those  invented  by  Mr.  A.  Stierle. 

The  flooring  was  placed  as  high  as  possible  to  a<ssist  in  keeping  the  clockwork 
dry.  A  box  of  ^-inch  stuff  was  built  about  the  mechanism,  so  that  when  the  cover 
waa  raised  the  sides  and  ends,  which  were  hinged  at  the  bottom,  would  fall  down 
outwards,  thus  leaving  the  whole  machine  exposed  and  easily  gotten  at. 

Sheets  1,  2,  and  3  (Tables  and  Diagrams  B)  give  the  time  andheights  of  all  reliable 
high  and  low  waters  obtained  at  the  boilers;  there  are  forty-nine  observations 
of  hiofh  water,  not  consecutive,  and  forty-four  observations  of  low  water,  not  con- 
seen  tive  ;  the  mean  of  the^o  referred  to  the  plane  of  mean  low  water  as  transferred 
by  levels  gives — 

Mean  high  water  =  6.703  feet. 
Mean  low  water  =  -|-  0.535  feet. 
Mean  range  =  6.168  feet. 

Sheets  4,  5,  6,  and  7  give  comparative  simultaneons  gauge  readings  of  high  and 
low  waters  at  the  various  gangcs  and  the  direction  and  force  of  wind.  From  such 
ohnervations  as  we  are  enabled  to  compare  we  can  infer  that  with  calm  weather  or 
vast  winds  the  time  of  slack  water  at  the  boilers  is  from  5  to  50  minutes  earlier  than 
at  ReetVs  Wharf;  with  light  south  winds  the  times  are  about  identical ;  with  west- 
erly winds  the  times  of  slack  water  are  from  5  to  15  minutes  later  at  the  boilers 
than  at  Reed's  Wharf,  and  with  northerly  winds  the  times  are  from  0  to  20  minutes 
later  at  the  boilers  than  at  Reed's  Wharf.  A  study  of  the  comparative  gauge  read- 
ings would  seem  to  indicate  that  there  must  be  some  cause  other  than  a  possible 
(and  proable)  difference  in  levels  of  half  a  foot,  which  would  acconnt  for  the  diver- 
sity of  irregularities  in  heights  and  times  of  respective  stands  of  tides. 

First  as  to  the  **  times,"  any  difference  in  them  may  primarily  be  attributed  to  the 
effect  of  direction  and  force  of  winds.  Tuder  conditions  totally  unaft'ected  by  ex- 
traneons  conditions  we  would  naturally  look  for  the  times  of  slack  water  to  be  about 
5  or  6  minutes  earlier  at  the  boilers  than  at  Fort  Clinch.  In  illustration  of  what 
great  irregularities  are  caused  by  winds  and  how  unreliable  it  is  to  consider  a  short 
period  of  observations  as  giving  any  sort,  of  mean  result,  let  us  make  the  following 
eomparisons:  From  March  29  to  April  1,  the  times  of  slack  waters  at  the  boilers 
are  from  45  minutes  t^  1  hour  earlier  than  at  Reed's  Wharf,  light  easterly  winds 
prevailing.  From  April  9  to  12  some  irregularity  is  obser\xd,  the  times  varying 
from  20  minutes  earlier  to  24  minutes  later  at  theboilers  than  at  Reed's  Wharf,  light 
southerly  and  westerly  winds  prevailing.  From  April  12  to  15  the  times  vary 
from  10  minutes  earlier  t^>  23  minutes  later,  light  an<l  stiff"  southerly  winds.  From 
April  15  to  l^,  with  stiff  north  and  northwest  winds,  the  times  are  from  5  to  15 
minutes  later  at  the  boilers.  From  the  18th  to  the  2lHt,  with  light  easterly  winds, 
the  times  are  from  5  to  20  minutes  earlier  at  the  lioilers.  From  April  21*  to  May 
6,  the  time«  vary  from  5  to  40  minutes  later  at  the  boilers  than  at  Reed's  Wharf, 
the  winds  1>eing  inmi  light  to  stiff  southerly,  west  and  heavy  northerly.  From  May 
7  to  9,  with  northerly  winds,  the  times  jire  from  10  to  20  minutes  earlier  at  the 
boilers. 

'There  are  few  of  these  differences  in  times  which  might  not  be  accounted  for  under 
the  local  conditions.  With  the  heights  of  high  and  low  waters  it  is  quite  a  different 
matter.  There  art^  irregularities  which  it  seems  impossible  to  explain,  even  allowing 
that  there  is  a  difference  in  levels  of  half  a  foot  in  the  transferring  of  the  same  from 
Amelia  Island.  From  March  28  to  April  15  the  heights  of  high  and  low  wat-ers  vary 
from  between  0.39  foot  to  1.10  feet  for  high  waters,  and  between  0.33  foot  and  0.7 
foot  for  low  waters.  From  the  15th  to  the  20th  high  waters  are  from  1  foot  to  l^feet 
higher,  while  low  waters  remain  at  an  average  of  from  five  to  six  tenths  of  a  foot 
higher.  From  April  20  to  May  4  the  differ.ences  are  nearly  constant  at  from  five  to 
six  tenths  higher  for  both  high  and  low  waters.  From  Mav  4  to  9  the  high  waters 
are  not  far  from  identical,  while  the  low  waters  are  from  tliree  to  five  tenths  higher 
at  the  boilers.  We  might  possibly  look  for  as  great  a  ditterence  in  heights,  as  from 
live  to  eight  tenths,  due  to  a  combination  of  errors  in  levels  of  half  a  footr  and  storm 
inilaenc<*H,  but  there  seems  to  be  no  practical  exjilanation  of  the  great  differences  of 
from  I  to  1^  feet  on  the  16tli  Jind  17th  of  April.  By  no  possible  disarrangement  of  the 
merhanium  could  the  gauge  be  made  to  record  higher  at  high  water  than  the  water 
actually  stood,  it  might  record  higher  at  low  water  (for  exainple,  the  fioat  get  fouled), 
but  even  then  irregularities  in  the  forms  of  the  curves  would  appear,  and  taey  do  not. 
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There  seems  to  be  but  one  possible  explanation,  other  tlian  the  difference  in  levels, 
which  would  account  for  the  high  ran<?e  of  low  watetB  at  the  boilers. 

Diagram  No.  3  (B)  illustrates  the  explanation  referred  to.  It  wsis  noticed  that 
the  universal  direction  of  the  swells  at  the  boilers  was  from  east  to  west.    The  dia- 

fram  shows  a  profile  of  the  bottom  on  the  line  traveled  by  the  swells.  Their  general 
ei^ht  is  from  3  to  6  feet,  considerably  increaeed  by  easterly  storms,  and  dimin- 
ishing at  high  water.  At  or  near  low  water  the  swells  begin  to  break  at  A,  or 
about  800  feet  east  of  the  boilers.  This  point  of  change  from  swell  to  breaker  moves 
in  as  the  tide  rises,  until,  with  a  swell  of  but  from  3  to  4  feet,  they  will  not  break 
before  they  reach  a  point  a  couple  of  hundred  feet  inside  or  to  the  westward  of  the 
boilers.  With  heavier  swells  they  often  break  eastward  of  the  boilers,  even  at  hi|fh 
water.  Now,  the  effect  produced  by  the  swell  meeting  the  shoal  is  to  retard  and  raise 
the  lower  portion  of  the  wave  and  to  accelerate  and  raise  the  crest  of  the  wave.  When 
this  effect  is  great  enough  the  swells  become  breakers.  In  deep  water  the  areas  of 
elevation  ana  depression  in  the  swell,  above  or  below  the  plane  of  mean  water  surface, 
are  equal;  while,  in  shoal  water,  the  areas  of  elevation  are  greater  than  those  of  de- 
pression, or  the  plane  of  mean  water  is  raised. 

It  was  no  uncommon  thing,  even  at  midtide,  to  see  the  swells  break  at  "A,''  and 
then  form  and  break  continiiousry  from  there  in  for  a  distance  of  several  hundred 
feet  westward  of  the  boilers.  A  line  is  drawn  on  the  diagram  showing  an  elevated 
line  of  mean  water  level,  due  to  the  action  of  the  swell  on  the  shoals.  Since  the  ele- 
vation of  the  float  must  be  the  same  as  that  of  the  mean  of  the  areas  of  elevation  and 
depression,  a  glance  at  the  diagram  will  serve  to  explain  the  idea  of  a  lifting  of  the 
plane  of  mean  water  surface. 

LEVEL  LINBS  AND  BENCH  MABKS. 

A  bench-mark  on  the  sea  wall  at  Fort  Clinch,  which  was  set  by  Mr.  Curtis  in  1888, 
from  benches  of  ^he  U.  S.  Coast  and  Geodetic  Survey,  was  used  as  an  initial  point. 
From  this  very  careful  linos  of  check  levels  were  run.  and  bench-marks  est-abtished 
at  Station  5,  Station  C,  Station  B,  Station  D,  at  Reed's  Mill,  and  two  on  Cumberland 
Island.  A  full  description  of  these  bench-marks,  with  their  elevations  above  the 
plane  of  mean  low  water  at  Fort  Clinch  is  given  in  the  level  book  used  on  the  sur- 
vey. The  lines  were  run  only  under  the  most  favorable  atmospheric  conditions,  the 
lengths  of  fore  and  back  sights  being  equalized  whenever  possible.  The  levels  were 
transferred  from  Amelia  to  Cumberland  Island  in  the  following  manner:  A  bench- 
mark was  made  on  the  root  of  a  tree  at  the  south  end  of  Cumberland  Island;  this 
bench-mark  was  so  situated  that  with  the  level  on  either  island,  rods  could  at  once 
be  read  on  it  and  on  the  bench-mark  on  the  sea  ^all  at  Fort  Clinch.  The  level  was 
placed  about  100  feet  to  one  side  of  the  bench-mark  on  the  sea  wall,  a  rod  read  on  it 
and  then  a  rod  read  on  the  bench-mark  on  Cumberland.  A  large  target  having  been 
arranged  on  the  rod  at  Cumberland,  the  rod-man  near  the  level  signaled  to  the  other 
with  a  flag,  the  Cumberland  rod  man  having  field  glasses  with  which  to  observe  the 
signals.  The  rod  man  at  the  distant  bench-mark  always  shifted  the  target  a  foot  or 
so  up  or  down  after  each  reading,  so  that  the  next  sight  might  not  in  any  way  be 
influenced  by  the  one  preceding.  In  this  manner  6  or  8  rods  were  read  on  each  bench- 
mark. 

The  next  observations  would  be  taken  in  the  same  manner,  only  with  the  level  at 
Cumberland  instead  of  Fort  Clinch.  An  equal  number  of  observations  having  been 
taken  from  each  place,  the  means  of  the  apparent  differences  in  elevation  were 
taken ;  then  half  the  sum  of  these  means  subtracted  from  the  elevation  of  the  bench- 
mark on  the  sea  wall  gave  at  once  the  correct  elevation  of  the  Cumberland  bench- 
mark. This  method  obviates  the  necessity  for  any  correction  for  curvature  and  re- 
fraction. 

In  transferring  the  levels  from  Amelia  Island  to  the  boilers  the  following  method 
was  used :  The  level  was  set  up  about  500  feet  from  Station  5  and  on  line  between  it 
and  the  boilers ;  a  succession  of  rods  were  then  read  at  Station  5  and  the  boilers  in 
the  same  manner  as  outlined  in  transferring  levels  from  Fort  Clinch  to  Cumberland 
Island.  The  means  of  each  of  these  sets  wore  coiTeeted  for  refraction  and  curva- 
ture; and  the  mean  of  the  most  reliable  sets  gave  the  elevation  of  the  bench-mark 
at  the  boilers  (see  page  3  of  paper  B).  The  elevation  of  this  bench-mark  was  thus 
found  to  be  12.47  feet  above  mean  low  water  at  Fort  Clinch,  and  all  records  of 
the  self-registering  gauge  were  reduced  from  the  elevation  thus  obtained.  Still  an- 
other method  was  used  to  obtain  the  elevation  of  bench-marks  at  the  boilers  and  at 
Cumberland  Island,  as  follows :  Turning  and  instrument  points,  consisting  of  iron 
pipes  driven  to  a  firm  bed,  were  established  at  points  on  the  north  shoals  m  such  a 
manner  that  foresights  and  backsights  would  be  practically  equal,  and  the  instru- 
ment as  nearly  on  line  between  them  as  possible.  Levels  were  carried  from  the 
bench-mark  at  Station  5  to  a  turning  point  near  Station  C,  and  then  the  level  set  up 
on  the  north  shore  of  Amelia  Island,  so  as  to  be  exactly  on  line  and  half  way  between 
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ihe  tammg  point  near  Station  (*,  and  auotlicr  turning  point  on  Pelican  Sboal.  'Ilie 
level  was  also  set  on  the  shoals  half  Tv«ay  between  the  bculers  and  Pelican  81ioal  turn- 
ing point,  and  aeain  half  way  between  Pelican  Shoal  and  Cumberland.  In  this  man- 
ler  rods  wertt  taken  between  the  turning  points,  and  the  levels  carried  to  each  bench- 
mark. The  results  obtained  by  this  leveling  were  not  satisfactory,  owing  chiefly 
to  our  inability  to  get  from  point  to  point  and  do  all  the  work  on  one  tide,  before 
the  water  rose  sufficiently  to  have  an  influence  on  the  level. 

The  result*  on  all  other  leveline,  except  from  Station  5  to  the  boilers,  I  consider 
excellent  and  reliable.  Could  sights  have  been  obtained  from  the  boilers  to  Station 
5  and  combined  with  those  from  Station  5,  thus  eliminating  the  effect  of  curvature 
ind  refraction,  good  results  could  have  been  obtained.  This,  however,  was  impracti- 
cable. It  was  also  impossible,  from  the  same  position  of  level,  to  sight  across  an 
equal  stretch  of  water  to  a  point  the  elevation  of  which  was  known,  and  thus  deter- 
mine the  actual  amount  of  correction  due  to  curvature  and  refraction.  All  indica- 
tions are  that  the  correction  for  refraction  is  not  correct.  What  strengthens  this  be- 
lief is  that  the  correction  for  curvature  and  refraction,  as  determined  by  taking  the 
half  som  of  the  means  of  the  apparent  differences  in  level  between  the  bench-marks 
on  the  sea  wall  at  Fort  Clinch  and  on  Cumberland  Island,  is  0.669  foot.  The  calculated  • 
eorrections  amount  to  0.96  foot.  If  this  discrepancy  exists  in  sights  between  Fort 
Clinch  and  Cumberland,  it  would  also  no  doubt  appear  in  sights  between  Station  5 
and  the  boilers.  A  reduced  correction  applied  to  the  rods  between  the  latter  points 
would  reduce  the  apparent  discrepancy  by  such  an  amount.  As  before  noted  the  re- 
duction of  mean  low  water  at  the  boilers  gave  such  a  plane  as  being  0.535  foot  higher 
than  at  Fort  Clinch,  lliis  can  hardly  be  considered  as  correct;  or  at  least,  if  so,  the 
eondition  causing  such  an  effect  must  be  entirely  local;  ana  under  such  an  assump- 
tion all  soundings  oast  of  the  entrance  have  been  reduced  by  the  Fort  Clinch  gauge. 
That  is,  no  change  has  been  made  in  the  plane  of  mean  low  water,  but  for  nearly  all 
the  soundings  east  and  northeast  of  Amelia  Island,  corrections  have  been  made,- in 
ttmcy  according  to  the  locality  of  soundings  and  direction  and  force  of  wind,  as  out- 
lined on  page  7  of  tables  and  diagrams  B. 

To  obtain  mean  high  and  low  waters,  mean  range  and  duration  of  tides^eto.,  the 
following  observations  have  been  tabulated:  At  Beach  Creek,  from  March  29  to  May 
1,  continuous  day  and  night  observations,  comprising  61  high  waters  and  60  low  wa- 
ters ;  at  Fort  Clinch,  from  January  8  to  May  9,  day  observations,  and  those  some- 
what interrupted  by  storms,  comprising  83  high  waters  and  84  low  waters;  at  Reed's 
Wharf,  from  March  29  to  May  26,  continuous  day  and  night,  comprising  114  high  and 
116  low  waters.  These  observations  have  been  tabulated  and  are  given  on  pages  8 
to  23  of  tables  and  diagrams  B.  The  first  table  gives  the  date,  observed  astronomi- 
cal time  and  height  of  high  and  low  waters  (referred  to  plane  of  mean  low  water  at 
Fort  Clinch),  the  lunar  date  and  hour  of  moon's  transit,  the  lunitidal  interval  and 
corresponding  hour  (lunar).  The  second  table  gives  the  heights  of  high  and  low 
waters  and  lunitidal  intervals,  arranged  according  to  the  lunar  hours  in  which  they 
fall.  The  mean  of  those  falling  in  each  hour  is  then  taken.  These  means  were 
platted  on  ^ross-section  paper  (see  diagrams  4  to  8,  inclusive,  B),  and  curves  con- 
etmcted  through  the  points  thus  found.  The  lunitidal  intervals  for  high  water  fall 
cloeely  on  the  curves;  those  for  low  water  are  irregular,  particularly  at  Fort  Clinch. 
The  heights  of  high  and  low  waters  plat  rather  eccentrically  also,  the  low- water 
corves  coming  out  better  than  the  high  water,  the  low  water  curve  for  Reed's  Wharf 
being  particularly  good ;  the  curve  height  or  time  is  then  picked  off  at  each*lunar 
hour  and  the  means  taken,  the  results  obtained  being  as  follows : 


h.  m.  t. 

7  40  15 

7  51  50 

Secdft  Wharf '    7  5110 


Fort  Clinch. 
Bench  Creek  - 


Hifh*    I    Low- 
water  in- 1  water  in- 
terval,      terval. 


A.  m.  $. 

14  01  05 
14  08  30 
14  03  55 


lEhh  Flood 

duration,  duration. 


h.  m.  9. 

6  20  50 
6  18  20 
6  12  45 


High 
water. 


h.  m.  f.  Feet. 

6  04  10  5.79 

6  06  20  ,  6. 132 

6  12  15  ,  6. 12 


Low 
water. 


Feet. 

■0.004 

+0.075 

0.04 


Bange 
oftido. 


Feet. 
6.794 
6.057 
6.16 


Dvration  of 
stand. 

High.    Low. 


m.  9. 
21  0 
15  50 
13  17 


m.  «. 
18    0 

11  50 

12  0 


Of  course  none  of  those  determinations  can  be  considered  as  being  exact  or  per- 
fectly reliable.  This  is  naturally  the  result  of  but  a  limited  number  of  observations, 
and  Uiose  greatly  interrupted  and  rendered  abnormal  by  a  season  of  perhaps  unexcep- 
tionally  stormy  weather.  However,  some  determinations  are  more  reliable  than 
others,  and  for  good  rea.sons.  The  observations  at  Reed's  Wharf  give  decidedly  the 
best  resnltH,  since  they  continued  over  the  lon^^est  space  of  time,  the  observers  were 
the  moiit  con.scientious,  and  the  locality  oftlie  gaii^e  was  such  as  to  give  practically 
the  couditions  for  the  river  at  that  point.  I  would  consider  the  high  and  low  water 
intervals  and  consequently  the  mean  duration  of  flood  and  ebb  tides  as  being  correct 
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within  a  limit  of  1  or  2  iiiiiiutPK,  the  low-water  interval  heinji  the  more  reliablo- 
The  U.  8.  CoaRt  and  Geodetic  Survey  in  "Tide  Tables  for  the  Athiutic  Coast  for 
1889,"  gives  tlio  lunitidal  inter\'al8  for  Old  Fernandina  as  follows : 
High  water,  7  hours  36  minutes. 
Low  water,  14  hours  7  minutes. 

Replying  to  inquiries  of  mine,  Prof.  T.  C.  Mendenhall,  Superintendent  of  the  U.  S. 
Coast  and  Geodetic  Survey,  says,  in  a  letter,  dat«d  Novoraher  29,  1889,  *  »  * 
"  that  the  tidal  difterences  for  Old  Fernandina,  Fla.,  *  *  ♦  are  based  upon 
a  broken  series  of  39  high  and  37  low  waters  observed  at  Old  Fernandina  between. 
January  13  and  April  8,  1871,  and  are  deemed  by  us  so  unreliable  that  the  tidal  dif- 
ferences for  Old  Fernandina  have  been  dropped  from  the  tide  tables  for  1890,  re- 
cently published." 

Such  being  the  case,  it  is  unnecessary  to  make  any  further  comparison  than  to 
note  that  it  is  evident  our  results  at  that  point  are  more  to  be  depended  upon  than 
those  given  in  the  tide  tables.  Tlie  determination  of  mean  low  water  must  be  very 
near  correct,  and  has  every  appearance  of  being  the  best  reduction  made;  the  mean 
high  water  and  mean  range  must  be  correct  within  about  a  tenth  of  a  foot.  Thert^ 
.  is  an  apparent  absurdity  in  the  finding  of  the  plane  of  mean  low  water  as  being  0.04 
feet  lower  than  at  Fort  Clinch ;  the  presence  of  considerable  fresh  water  from  the 
St.  Marys  in  the  channel  at  Fort  Clinch  might  account  for  this  and  also  for  the  less 
reliable  determination  of  the  plane  of  mean  low  water  at  Fort  Clinch. 

At  Beach  Creek,  both  high  and  low  water  intervals  may  be  2  or  3  minutes 
out,  the  high  water  interval  being  probably  the  more  nearly  correct;  the  mean  dnra- 
tious  may  be  said  to  be  correct  within  3  or  4  minutes;  these  differences  at 
Beach  Creek  must  not  alone  bo  attributed  to  the  small  number  of  observations,  but 
also  to  some  extent  to  the  location  of  the  gauge ;  that  is,  if  the  gauge  be  supposed 
to  give  results  which  would  also  obtain  in  the  sound  opposite  the  mouth  of  Beach 
Cieek.  A  decided  eddy  seems  to  make  up  around  the  southwest  corner  of  Cumber- 
land Island  during  flood  tide  and  act-a  fully  as  far  up  as  the  mouth  of  the  creek. 
This  would  have  far  more  effect  on  the  limes  than  on  the  heights  of  slack  water ; 
again,  easterly  or  westerly  winds  would  drive  out  or  hold  back  the  water  in  the 
creek  in  a  much  more  marked  manner  as  to  time  than  would  the  same  winds  affect 
the  great  body  of  water  in  the  sound;  still  another  point  is  that  the  considerable 
body  of  fresh  water  coming  down  the  St.  Marys  must  act  appreciably  in  holding 
back  the  ebb  tide  in  Beach  Creek.  The  heights  of  mean  high  and  low  waters  and  the 
mean  range  can  safely  be  considered  as  being  correct  within  one-tenth  of  a  foot.  At 
Fort  Clinch  the  mean  high  and  low  water  intervals  and  the  mean  duration  of  ebb  and 
flood  must  be  correct  within  4  or  5  minutes,  the  mean  low-water  interval  being  the 
best  determination.  The  IT.  S.  C^oast  and  (ieodetic  Survey  gives  the  lunitidal  inter- 
vals at  Fort  Clinch  as  being  7  hours  and  48  minutes  for  high  water,  and  14  hours 
and  2  minutes  for  low  water.  Our  dctcrmiuation  of  the  planes  of  mean  high  and 
low  waters  seems  to  give  high  water  about  one-half  tenth  too  low  and  low  water 
about  one-half  tenth  too  higli,  thus  causing  a  range  about  one-tenth  too  small.  The 
local  conditions  arc  such  as  to  give  apparently  very  anonuilous  results ;  -the  volume 
of  ebb  discharge  Irom  the  sound  and  the  St.  Marys  being  quite  throe  and  one-half 
times  as  great  as  from  Amelia  River,  it  must  tend  to  hold  back  the  ebb  flow  from 
the  Amelia  Basin  and  not  only  diminish  the  velocities  in  Amelia  River,  but  also 
shorten  the  time  of  ebb  flow.  If  Cumberland  Sound  and  its  tributaries  were  but 
tidal 4)asius,  we  might  expect  to  find  at  Fort  Clinch  almost  an  ocean  tide,  that  is, 
one  having  an  equal  duration  of  ebb  and  flood  flow.  There  is^  however,  the  fresh 
water  flow  from  the  St.  Marys  River,  which  is  at  all  times  considerable,  and  in  time 
of  freshets  very  great ;  this  fresh  water  discharge  acts  directly  on  the  ebb  duration 
and  will  increase  it  quite  perceptibly. 

SLOPE  OF   WATKR  8URFACK  BETWEEN  GAUGES. 

Such  slopes  are  shown  for  difl'orent  ranges  of  tide  and  at  various  stages  on  diagrams 
9  to  12  ( B)  inclusive.  The  curves  from  the  gauge  at  the  boilers  are  platt-ed  with  refer- 
ence to  two  different  planes ;  one,  the  plane  of  mean  low  water  at  Fort  Clinch,  as 
transferred  by  our  levels  to  the  boilers;  the  other,  a  plane  0.55  lower  than  the  first. 
The  slopes  resulting  are  often  anomalous  in  either  case,  but  more  evidently  so  with 
the  higher  plane  of  reference.  The  most  typical  tides  are  those  of  April  17,  and  19: 
in  the  diagrams  of  these  it  is  noticed  that  shortly  aft^r  the  times  of  high  water  and 
before  the  times  of  low  wat4?r  the  curves  all  meet,  crossing  each  other  at  or  about 
the  same  height  and  time;  in  other  words,  at  such  times  there  is  actually  no  slope  in 
the  water  surface  between  the  gauges.  As  a  rule  the  slopes  are  the  greatest  (on  the 
ebb)  and  about  uniform  from  if  hours  after  high  water  to  li  hours  before  low  water. 
The  slox>es,  of  course,  vary  with  the  range  of  tide,  winds,  etc.  The  diagrams  seem 
to  prove  almost  conclusively  that  the  high  datum  plane  at  the  boilers  is  incorrect, 
for,  using  it,  we  notice  that  the  water  assiuufis  an  almost  constant  concave  form ; 
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tbat  is,  it  is  lower  at  Fort  Cliuch  than  at  tho  boilers  and  inside  gauges.  Such  con- 
dit  ions  might  occur  occasionally  for  a  very  short  period  of  time,  but  could  not  remain 
•o  throughout  the  tide,  as  the  use  of  the  high  datum  indicates. 

Diagram  13  is  interesting ;  on  it  is  shown  the  predicted  heights  of  high  and  low 
waters  Ixom  March  29  to  May  8,  1889,  ae  taken  from  tho  tide  tables  for  the  Atlantic 
coast,  and  also  such  high  and  low  waters  as  were  observed  by  us  at  the  different 
^nges  and  on  corresponding  dates.  The  observed  Fort  Clinch  heights  are  shown 
on  tho  diagram  by  means  of  small  circles  on  the  same  verticals  with  the  predicted 
heights.  The  theoretic  heights  illustrate  very  nicely  spring  and  neap  tides,  the  di- 
amal  inequality,  and  the  effect  (about  April  19)  of  the  moon's  greatest  parallax. 

Pages  24,  25,  and  26,  papers  B,  give  times  and  heights  of  all  high  and  low  waters 
observed  at  the  various  gauges. 

DIRECTION  AND  VKLOCITY  OP  CURRENTS. 

In  addition  to  the  general  directions  of  the  mean  cuiTents  taken  during  meter 
observations  at  the  regular  buoys  on  the  cross  sections,  various  observations  were 
made  for  direction  with  submerged  floats,  loaded  rods,  etc.  The  i>aths  taken  by 
such  tloats  are  shown  on  the  large  map,  and  also  on  the  small  scale  map  which 
gives  the  offshore  cuiTeut  directions  (see  diagi*am  1  of  tables  and  diagrams  C). 
These  directions  are  not  meant  to  show  mean  condition  directions,  but  onl^'  such  as 
existed  at  the  time  and  under  the  conditions  of  the  observations.  All  of  our  obser- 
vations go  to  show  that  there  is  quite  a  variation  in  surface,  mean,  and  bottom 
directions  (as  well  as  velocities)  for  the  varying  conditions  of  tide,  wind,  fresh 
water  flow,  etc.  At  the  time  of  ininning  the  rod  floats  for  direction,  just  northeast 
of  Amelia  Island,  the  south  jetty  had  not  been  extended  sufficiently  far  for  it  to 
have  any  influence  on  the  direction  of  the  mean  current.  There  is  a  tide  rip- 
ple formed  by  the  meeting  of  the  two  ebb  tides,  one  from  Cumberland  Sound 
and  the  other  from  Amelia  River.  At  the  first  of  the  ebb  it  lies  slightly  to  the 
north  of  the  bar  buoy,  and  leads  slightly  northwest ;  as  the  tide  becomes  stronger 
and  the  volume  from  the  sound  greater,  tho  rii>ples  run  closer  to  Amelia  Island,  south 
of  the  buoy  and  lead  nearly  southwest.  In  the  channel  northwest  from  Fort  Cliuch 
the  current  in  changing  from  ebb  to  flood  turns  by  way  of  the  north  around  from 
northwest  to  nearly  eas^;  this  would  indicate  that  the  flood  conies  in  flrst  over  the 
shoals;  this  is  the  natural  supposition  when  we  reflect  that  the  fresh  water  from 
the  St.  Marys  River  holds  back  the  flood  in  the  Fort  Clinch  Chnnnol.  In  one  in- 
stance it  was  noted  running  flood  in  the  old  Cumberland  Channel  for  an  hour  and  a 
half  before  it  turned  to  flood  in  the  Fort  Clinch  Channel. 

From  various  notes  made  during  observations  on  the  Cumberland  section  and  at 
other  times,  it  was  also  found  that  the  flood  tide  comes  in  aroimd  the  lower  end  of 
Cumberland  Island  for  some  time  after  the  ebb  has  started  in  the  main  channel  oppo- 
site Fort  Clinch.  The  greatest  mean  ebb  velocity  measured  over  the  shoals  was 
found  in  about  the  center  of  the  old  Cumberland  Channel,  and  with  a  range  of  tide 
of  4.1  feet,  amounted  to  1.93  feet  per  second;  the  greatest  mean  flood  was  found  at 
the  same  place,  and,  for  a  range  of  tide  of  4.2  feet,  amounted  to  2.27  feet  per  second. 
Tables  have  been  prepared,  giving,  for  each  buoy  and  tide  observed  on  the  various 
sections,  the  range  of  tide ;  greatest  observed  velocity ;  depth,  and  hours  after  slack 
water  after  which  same  was  found;  total  depth  at  time  of  observation,  and  also 
greatest  liottom  velocity,  and  hour  after  slack  water  at  which  it  was  found.  By 
''bottom"  velocities  must  be  understood  velocities  at  1  foot  from  tho  bottom;  that 
in,  ou  all  inside  work,  but  on  the  outside  or  offshore  work  the  lowest  velocities 
measured  were  at  2  feet  from  the  bottom ;  consequently  the  so-called  bottom  veloci- 
ties are  slightly  excessive.  The  tables  referred  to  above  are  given  on  pages  1  to  5, 
inclusive,  of  papers  and  diagrams  C.  In  nearly  every  case  are  the  greatest  veloci- 
ties found  in  the  deepest  water  of  the  section  and  when  there  is  the  greatest  range 
of  tide.  There  are  exceptions  to  this,  however,  as  for  example,  on  the  Amelia  Kiver 
section,  ou  March  21  the  greatest  velocity  is  found  at  Buoy  No.  3,  in  40.5  feet  of 
WAter:  when  observations  were  also  taken  on  the  same  day  at  Buoy  No.  2  in  46.9 
feet  oi  water.  A^in,  the  range  of  tide  on  April  18  was  1.55  feet  higher  than  on 
March  21,  and  in  deeper  water  we  find  on  the  2l8t  a  velocity  of  5.16  feet  per  second 
ae  against  4.1  feet  per  second  ou  the  18th.  In  fact,  there  are  several  such  irregu- 
larities in  both  flood  and  <cbb  velocities  on  the  Amelia  Kiver  section,  and  it  seems 
jno«t  creditable  to  place  it  to  the  account  of  the  very  marked  abrupt  differences 
in  depth  in  that  vicinity.  Tht'se  irregularities  in  velocities  are  not  noticeable  on 
tbe  sound  section,  and  in  but  one  iu.stanc<;  on  the  Fort  Cliuch  section.  The  great- 
est ebb  vcloi'ity  oliserved  ou  the  Amelia  Kiver  section  was  5.16  feet  per  second,  tho 
nftOiCe  of  tide  being  6.7  feet;  and  the  great^ist  flood  velocity  was  3.81  feet  per  second, 
with  a  raugo  of  title  of  6.92  feet.  On  tho  Fort  Clinch  section  the  greatest  observed 
ebb  velocity  was  5.07  feet  per  second,  the  range  of  tide  being  6.32  feet ;  the  great- 
est flo4Nl  velocity  was  4.08  feet  per  second,  the  range  of  tide  being  6.9  feet.    On  the 
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sonnd  section  the.  greatest  ebb  velocity  was  5.84  feet  per  second,  with  a  ranse  of  7.3 
feet  J  the  greatest  flood  velocity  being  3.87  feet  per  second,  with  a  ranee  of  tide  of 
6.9  feet.  The  greatest  velocities  fall  quite  uniformly  between  the  second  and  fourth 
hours  lifter  slack  water,  and  while,  as  a  rule,  they  are  from  3  to  4  feet  below  the  sur- 
face, a  noticeable  exception  is  found  on  the  Amelia  River  section,  where  the  flood 
tider  greatest  velocities  are  found,  as  a  rule,  considerably  below  tne  mid-depth. 

Contrary  winds  would  naturally  t«nd  to  cause  such  on  effect,  but  such  winds  did 
not  occur  on  those  days,  llie  most  probable  explanation  for  such  a  condition  of 
affairs  seems  to  be  that  eddies  are  formed  by  the  inequalities  and  irregularities  of 
the  bottom,  and  that  such  eddies  axe  not  constant  in  form,  position  or  velocity  ob- 
tained. 

The  bottom  velocities  which  obtain  are  often  quite  considerable,  running  as  high  aa 
4  feet  per  second  for  ebb,  and  3.39  feet  per  second  for  flood,  on  tne  Amelia  River  sec- 
tion ;  on  the  sound  section  for  ebb  tide  we  have  a  bottom  velocity  of  3.96  feet  per 
second,  and  for  flood,  one  of  2.8  feet  per  second  ^  on  the  Fort  Clinch  section  the 

greatest  bottom  velocity  measured  was  for  ebb  tide,  3.69  feet  per  second,  and  for 
ood  tide  2.82  feet  per  second; 

Pages  6  to  11  inclusive  of  papers  C  give  velocities  at  different  times  and  depths  and 
throughout  the  tide  at  various  buoys  on  the  three  sections ;  from  these  tables  are 
platted  illustration  velocity  curves,  which  are  shown  in  diagrams  2,  3,  4,  and  5,  "  C." 

OFFSHORE  CURRBNT  OBSERVATION. 

For  this  work  observations  were  taken  at  five  (5)  buoys,  which  were  placed  aa 
follows :  No.  4,  about  3i  miles  east  by  south  from  Amelia  Light,  and  in  5f  fathoms  of 
water;  Buoy  No.  5  was  about  4^  miles  northeast  by  east  from  Amelia  Light  and  in 
8|  fathoms  of  water ;  Buoy  No.  6  is  5^  miles  northeast  from  Station  5  and  in  8  fathoms 
of  water ;  Buoy  No.  7  is  3  miles  northeast  by  north  from  Station  5  and  in  6f  fathoms 
of  water,  and  buoy  No.  13  being  2^  miles  north  by  east  from  Station  5  and  in  4^ 
fathoms  of  water. 

The  pilot  boat  Eodt,  H,  Cowan,  Capt.  James  Bell,  was  used  on  the  work  and  car- 
ried, in  addition  to  the  observer  and  captain,  two  deck  hands ;  the  boat  was  vict- 
ualed and  remained  offshore  until  the  observations  were  completed.  The  boat  was 
held  in  place  at  the  buoy  by  two  or  three  anchors  as  occaiuon  required.  Observa- 
tions were  generally  taken  continually  through  the  two  ndes,  or  for  a  period  of 
about  14  hours.  The  pilot  boat  was  allowed  to  trail  in  the  direction  of  the  current 
and  the  metre  was  hung  over  the  bow  in  the  following  majiuer :  A  balance  beam  of  4 
by  4  inch  scantling  was  laid  over  the  rail ;  from  the  outer  end  of  this  beam  the 
metre  was  suspended.  The  lowering  cable  and  anchor  weight  line  passed  through 
one  pulley  and  the  wires  through  a  separate  and  smaller  pulley.  The  so-called 
anchor  line  Wfls  fast  to  a  heavy  load  weight,  and  when  this  weight  was  on  the  bottom 
the  line  was  hauled  taut  and  made  fast.  This  line  passed  through  a  short  piece  of 
gas-pipe,  on  which  the  metre  was  so  arranged  as  to  allow  of  it  readily  turning  in  the 
direction  of  the  current.  The  lowering  cable  was  made  fast  to  the  upper  end  of  the 
gas-pipe,  and  the  anchor  line  forming  a  fixed  vertical  guide,  the  metre  could  be 
raised  or  lowered  to  any  desired  depth  by  simply  having  the  lowering  cable  gradu- 
ated. In  its  lowest  position  the  metro  was  2  feet  from  the  bottom.  By  means  of  an 
adjustable  counterpoise  on  the  inner  end  of  the  balance  beam,  we  were  enabled  to 
take  up  a  vertical  play,  due  to  waves,  of  from  2  to  3  feet.  In  addition  to  the  gradu- 
ating of  the  lowering  cable,  the  balance  beam  was  marked  for  1  fathom,  in  feet,  and 
in  a  place  convenient  for  use  by  the  man  who  lowered  and  raised  the  metre.  Obser- 
vations were  started  with  the  metre  in  its  lowest  position,  namely,  2  feet  from  the 
bottom,  and  raised  by  successive  steps  of  a  fathom  at  a  time,  the  metre  being  allowed 
to  record  for  from  three  to  five  minutes  at  each  depth. 

The  battery  used  was  generally  of  two  cells  (Leclanche)  strength,  except  at  buoy 
No.  15,  where  one  cell  sufficed. 

The  metre  used  was  the  Stackpole  propeller  No.  3,  and  its  rating  was  obtained 
from  Mr.  £.  A.  Qieseler,  assistant  engineer,  who  had  used  it  a  few  weeks  previously 
on  the  Savannah  River.  The  direction  of  the  current  was  found  by  means  of  a  sub- 
merged float,  composed  of  a  can  10  inches  in  diameter  and  12  inches  high,  the  can 
being  suspended  at  any  depth  by  means  of  a  string  made  fast  to  a  cork  surface  float, 
which  was  not  of  a  sufficient  size  to  materially  affect  the  submercced  float.  These 
floats  were  run  frequently  during  the  tide  and  at  various  depths ;  they  were  allowed 
to  run  out  for  from  300  to  500  feet  from  the  boat,  the  course  to  it  beiii^  then  taken 
with  a  ship's  compass,  and  the  float  was  then  hauled  in  by  menus  oi  a  stout  cord 
which  was  made  fast  to  the  surface  float. 

A  chart  of  Cumberland  Sound  entrance  has  been  made  (Hee  dia^rnni  1,  C),  scale, 
1  inch  =  4,000  feet,  on  which  are  shown  the  positions  of  the  ollahore  buoys,  and  all 
the  current  directions  observed  both  outside  and  inside.  At  buoys  Nos.  4,  5,  6,  and 
7  the  general  direction  of  the  ebb  current  is  southeast  and  of  the  flood  northwest,  the 
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ebb  setting  more  to  the  eastward  and  the  flood  more  to  the  westward  as  we  go  north; 
until  when  we  reach  hnoy  No.  13  the  ebb  sets  from  the  northeast  to  northwest  and 
tiie  flood  from  west  to  sonth.  At  buoys  Nos.  4^  5,  and  7  the  tide  from  the  first  of  ebb 
to  the  last  of  flood  tnrns  with  the  hands  of  a  clock  from  risht  to  left,  or  from  south- 
etst  to  northwest  by  way  of  sonth;  at  buoy  No.  6  the  flood  turns  in  the  same  way 
bat  the  ebb  turns  from  south  to  east.  There  were  two  tides  observed  at  buoy  No.  6 
aid  the  combiuation  of  the  two  indicates  thut  the  direction  of  the  ebb  flow  is  vacil- 
lating; this  is  no  doubt  due  to  the  position  «of  the  buoy,  it  being  where  directions 
are  more  readily  influenced  by  the  great  body  of  water  coming  out  over  the  bar,  which 
it  less  interfered  with  than  that  coming  over  the  shoals. 

At  buoy  No.  13  the  tide  from  first  of  ebb  to  last  of  flood  turns  from  east  to  west  by 
▼ay  of  the  north.  This  is  no  doubt  caused  by  the  fact  of  the  buoy  bein^  near  enough 
to  the  shoals  and  Cumberland  Island  for  the  currents  to  be  directly  affected  by  the 
Cumberland  Channel,  which  makes  in  about  southwest  from  the  buoy.  The  flood 
tide  velocities  observed  at  this  buoy  are  about«twice  as  strons  as  the  ebb ;  this  can 
Bot  be  accounted  for  only  in  the  difference  of  range  of  tide,  since  it  was  but  .7  feet 
ireater  on  the  flood  than  on  the  ebb.  The  local  pilots  agree  in  saying  that  they  have 
always  noticed  that  the  flood  tides  run  in  through  the  old  Cumberland  Channel' 
nnch  stronger  than  the  ebb  runs  out:  that  this  was  even  more  noticeable  before  the 
lorth  ietty  was  built  and  when  the  channel  was  used  in  going  to  sea. 

On  diagram  1  ''C"  is  also  given  a  table  of  greatest  velocities  observed  at  the  out- 
tide  bnoysy  the  range  of  tide,  direction  of  wind,  time  after  slack  water,  and  so  forth, 
also  the  ^^atest  bottom  velocity.  The  velocities  are,  of  course,  much  smaller  than 
those  inside,  but  still  large  enough  to  show  that  they  are  decidedly  not  due  to  lit- 
toral currents  alone.  The  ebb  discharge  from  Cumberland  Island  entrance  is  practi- 
cally inconsiderable,  when  taken  in  connection  with  the  large  ocean  area  which  is 
BO  doubt  influenced  by  it ;  nevertheless,  it  is  probable  that  we  would  have  to  go  a 
distance  of  from  15  to  20  miles  to  sea  to  get  beyond  the  practical  influence  of  the  ebb 
flow  from  the  sound,  and  it  is  more  than  likely  that  such  discharges  from  the  vari- 
ous inlets  along  the  coast  combine  laterally  before  their  influence  seaward  becomes 
inappreciable. 

llr.  Henry  Mitchell  says:  ''Tidal  currents  (meaning  littoral  ocean  currents)  are 
nrely  sensible  far  from  land,  since  they  are  called  into  activity  by  the  delays  and 
the  distortions  of  the  tidal  wave  consequent  upon  the  resistance  of  shoals,  or  con- 
i&ned  and  narrow  channels.  Very  little  is  known  of  tidal  currents  on  outside  coasts 
except  in  the  immediate  neighborhoods  of  certain  dangerous  shoals.  The  coast  cur- 
rents in  some  places  have  a  velocity  of  a  third  of  a  mile  per  hour  in  30  fathoms  of 
water.  They  are  in  some  localities  nearly  parallel,  in  others  nearly  normal,  to  the 
^neral  trend  of  the  shore  line,  and,  as  far  as  the  few  observations  we  have  seen  may 
indicate,  the  directions  of  ebb  and  flood  are  not  usually  opposed,  altiiough  lying  at 
an  oblioue  angle  with  each  other.'' 

The  oDserved  direction  of  our  offshore  flood  currents,  about  north  by  west,  agrees 
with  what  should  be  the  theoretical  direction.  Tlie  tidal  wave  crossing  the  Atlantic 
Ocean  tends  to  parallel  the  conformity  of  the  coast;  the  more  nearly  it  approaches 
the  coast  the  more  noticeable  does  this  become.  The  contour  of  the  coast  from  Hat- 
teras  to  Ctkpe  Florida  is  of  a  decided  concave  form,  the  most  westerly  point  of  the 
concavity  being  at  or  near  Cumberland  Sound  entrance.  Now  if  the  coast  were 
straight  from  Hatteras  to  Cape  Florida,  we  might  without  great  error  say  that  the 
wave  would  act  normal  to  the  coast  for  its  whole  length.  However,  as  it  is,  the 
wave  meets  the  concave  outline,  and  from  Hatteras  south  is  deflected  south,  and 
from  Cape  Florida  north  is  deflected  northward.  The  natural  consequence  of  this 
action  is  to  bank  up  the  water  and  cause  a  greater  range  of  tide  to, exist  at  the 
center  than  at  the  extremes  of  the  concavity.  This  is  actually  the  'condition  of 
affursy  the  relative  ranges  of  tide  being  about  as  follows: 


Feet. 

Cape  Hatteras ' 2.0 

Cape  Fear 4.4 

Charleston  (Fort  Moultrie) 5. 6 

«  Savaiuiab  (Fort  Pulaski) 7.0 

St.  Catherine  Island 7.4 


Feet 
Brunswick  (St.  Simon  entrance) ...     6. 8 

Femandina  (Fort  Clinch) 6. 0 

St.  Johns  River  (entrance) 4. 6 

Cape  Florida 1.4 


This  would  indicate  that  the  littoral  currents  coming  south  and  north  meet  at 
about  St.  Catherine  Island  or  a  point  about  60  miles  north  of  Cumberland  Sound 
entrance. 

Still  another  disturbing  element  exists,  but  whether  its  influence  is  sufficiently 
great  to  affect  the  littoral  currents  or  not,  it  is  diflicnlt  to  say ;  this  is  the  influence 
of  the  Gulf  Stream.  The  <'axis^^  of  tlio  Gulf  Stream  is  about  90  miles  east  of  Amelia 
Island :  what  the  width  of  the  stream  in  at  that  point  is  not  known  exactly,  but  the 
•'axis''  of  the  stream  was  found  by  Lieutenant  Pillsbury  of  the  Coast  and  Geodetic 
Survey  to  be  rather  to  the  westward  of  the  center  of  the  stream. 
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In  the  Florida  Straits,  ojiposite  Fowey  Rocks  light-house,  Lieutenant  Pillsbury 
found  velocities  of  3.4  feet  per  second  for  a  width  of  about  30  miles,  and  coming  up  to 
within  about  6  mile*  of  F<»wcy  Rocks  Light  and  extending  at  the  center  to  a  depth 
of  150  fathoms.  The  general  trend  of  the  Gulf  Stream  from  here  northward  to  about 
opposite  St.  Andrew  Sound  is  nearly  north.  It  certainly  seems  consistent  to  reason 
that  any  such  enormous  volume  of  water  as  the  Gulf  Stream,  and  having  such  a  con- 
siderable velocity,  must,  to  some  extent  at  least,  exert  an  influence  toward  forming 
or  controlling  currents  nearer  in  shore.  No  doubt  at  Fernandina  its  influence  would 
be  very  small,  but  has  it  not  transmitted  effects  along  the  coast? 

Our  observations  may  safely  be  said  to  demonstrate  the  fact  that  transverse  cur- 
rents exist  for  a  distance  of  several  miles  oftshore  and  that  they  attain  velocities 
iimply  sufficient  to  carry  off  the  sand  or  other  sediment  brought  out  by  cun-ents 
under  jetty  action;  that  is,  when  the  jetty  has  been  carried  beyond  the  natural  shoal 
limits. 

Pages  12  to  17,  inclusive,  of  papers  "C,"  give  velocities  at  different  depths  and 
times  at  the  various  oflshore  buoys.  I'Yom  these  tables  were  constructed  the  curves 
shown  on  diagrams  6  to  13,  inclusive,  "C,"  which  give  velocities  at  constant  depths 
throughout  the  tide,  and  velocities  at  a  constant  time  at  ditt'erent  depths.  Pages  18 
to  30,  inclusive,  of  papers  "C,"  give  the  time,  depth,  and  velocity  of  all  direction 
floats  run  at  the  offshore  buoys. 

GAUGING  THE  THREE  SECTIONS. 

The  location  of  the  sections  were  as  follows:  In  Amelia  River,  with  the  eastern 
end  at  Reed's  Wharf,  the  section  crossed  to  Tiger  Island,  in  direction  about  west- 
southwest.  In  Cumberland  Sound,  witli  the  eastern  end  a  few  hundred  feet  north- 
west from  the  lower  cud  of  Cumberland  Islaud,  the  section  crossed  to  Tiger  Island, 
in  direction  about  southwest  by  west  half  west,  to  a  point  about  1,400  feet  north 
from  the  mouth  of  Tiger  Creek.  The  section  across  the  channel  in  tlie  entrance 
runs  due  north  from  a  x)oint  on  the  north  shore  of  Amelia  Islaud  about  1,600  feet  east 
by  north  from  station  5.  The  location  of  each  section  was  chosen  with  a  view  of  re- 
ducing to  a  minimum,  the  effect  of  eddies  aud  contrary  directions  of  ebb  and  flood 
currents.  Since  the  directions  of  ebb  and  flood  currents  were  not  the  same,  aud  also 
owing  to  the  fact  that  directions  of  mean  curreuts  varied  during  different  stages  of 
the  same  tide  as  well  as  for  differing  ranges  of  tide,  it  was  of  course  impossible  to 
so  locate  sections  as  to  give  uniformly  normal  directions.  In  view  of  the  great 
]cngth  aud  depth  of  the  sections,  and  the  iniportance  of  the  work,  it  was  decided 
thafthe  only  practical  method  of  obtaining  discharges  was  with  the  use  of  electric 
current  meters. 

8TA0KP0LE  PROPELLER  METER. 

See  Diagram  5,  D,  for  a  sketch  of  the  meter.  The  connections  for  make  and 
break  cii'cuit  were  of  agate  and  platmum,  aud  the  admission  of  salt  water  to  the 
chamber  had  no  direct  effect  on  the  regularity  br  reliability  of  the  registration.  The 
lowering  cable  consisted  of  fine  seizing  wire  about  one-eighth  of  an  inch  in  diame- 
ter; the  wire  was  made  fast  to  a  lead  pipe,  to  which  the  meter  was  made  fast.  From 
the  bottom  of  the  lead  pipe  was  hung  a  further  lead  weight  of  about  35  pounds. 
The  bottom  of  this  weight  was  1.2  feet  from  the  center  of  the  meter,  which  was  us 
close  to  the  bottom  as  it  was  considered  safe  to  carry  the  meter.  The  best  localities 
for  sections  haviug  been  approximately  decided  u^)on  after  consulting  maps,  three 
parallel  lines  of  sounding  were  taken  at  each  location,  each  line  being  sounded  over 
several  times'and  always  at  slack  water,  to  insure  an  accurate  determination  of  the 
cross  section.  An  attempt  wa8  made  to  gauge  a  section  running  from  the  northwest 
comer  of  Amelia  Island  to  the  southeast  comer  of  Cumberland  Island,  but  the  loca- 
tion was  found  to  abound  in  such  a  variety  of  confusinfjj  eddies,  different  for  each 
range  of  tide,  that  the  attempt  was  given  up,  and  the  section  located  farther  toward 
the  eastern  end  of  Amelia  Island,  as  previously  explained.  Tlie  soundings  taken 
at  the  cross  sections  after  being  reduced  to  mean  low  water  were  platted  on  cross- 
section  paper  and  most  desirable  positions  for  buoys  determined  upon.  These  i)08i- 
tions  being  platted  directly  on  our  maps,  and  ranges  erected  on  shore  on  lines  of  the 
sections;  the  buoys  were  dropped  in  position  at  slack  water,  being  ** cut  off'"  by 
a  transit  from  a  convenient  triangulatiou  station.  Five  buoys,  Nos.  2,  3,  4,  5,  anil 
6,  were  placed  on  the  Amelia  River  section,  running  across  in  the  order  named  from 
Amelia  to  Tiger  Island.  The  width  of  this  section  was  1,400  feet  and  greatest  depth 
55  feet. 

Sec  Diagram  6,  D,  for  this  cross  section.  It  willH>e  seen  from  inspection  that  the 
three  sections,  taken  100  feet  aj)art,  vary  quite  considerably  as  to  depth.  Such 
being  the  case,  it  was  decided  in  the  subse(|uent  discharge  reduction  to  determine 
the  compartment  Avidths  by  considering,  for  ebb  tide,  a  mean  between  the  section  at 
the  buoys  and  the  section  100  feet  above ;  and  for  Hood  tide,  a  moau  between  the 


Digitized  by  VjOOQIC 


APPENDIX  N — ^REPORT   OP   CAPTAIN  CARTER.  1585 

lection  at  the  buoys  and  the  one  100  feet  below ;  the  bnoys  being  dropped  on  the 
middle  section.  In  arriving  at  this  disposition  it  was  reasoned  that^  as  any  abrupt 
change  in  the  shape  of  the  bottom  must  necessarily  affect  the  direction  and  velocity 
of  the  currents,  the  most  reasonable  form  of  compartment  width  to  be  acted 
upon  hj  currents  similar  to  those  found  on  the  buoy  vertical  would  be  obtained 
by  taking  the  mean  of  the  sections  more  directly  affected  by  the  direction  of  the 
eurrent. 

On  the  sound  section  7  buoys  were  placed,  running  from  Cumberland  and  Tiger 
islands.  They  were  numbered  1, 10, 11,  12, 13, 14,  aiid  15.  The  width  of  this  sec> 
tion  was  4,500  feet  and  the  ^eatest  depth  36  feet.  There  was  but  little  difference 
in  the  shape  or  area  of  the  three  sections  sounded,  so  the  middle  one  was  used. 

On  the  section  below  Fort  Clinch  4  buoys  were  placed,  running  from  the  island 
northward.  They  were  numbered  4,  5,  6,  and  7.  The  length  of  the  section  was  3,140 
feet  and  the  greatest  depth  49  feet.  No  marked  difference  appeared  in  three  sections 
It  this  place,  so  the  miadle  one  was  taken. 

The  Cumberland  Sound  section  will  be  found  on  Diagram  7,  D,  and  the  Fort 
Clinch  section  on  Diagram  8,  D.  The  first  observations  were  taken  in  Amelia 
River  on  March  16  and  the  last  in  the  section  below  Fort  Clinch  on  May  6.  In  all 
there  were  16  flood  tides  observed  and  20  ebb  tides;  the  total  number  of  measured 
and  recorded  velocities  being  about  10,100. 

The  method  of  taking  the  observations  in  the  field  was  as  follows : 

The  catamaran  and  crew  would  proceed  to  the  buoy  to  be  first  observed,  getting 
in  position  about  half  an  hour  before  the  tide  turned.  If  an  ebb  tide  were  to  be 
observed,  they  would  run  about  100  feet  above  the  buoy  and  drop  the  forward 
anchor,  then,  dropping  down  about  100  feet  below  the  buoy,  would  let  go  the  stem 
anchor,  then  pull  up  on  the  forward  anchor  line  until  the  ouoy  line  le^  vertically 
and  the  buoy  taken  aboard.  In  case  a  shifting  of  the  current  caused  the  position  of 
the  catamaran  to  change,  in  nearly  every  case  could  the  buoy  anchor  line  be  brought 
to  lead  vertically  by  simply  shifting  the  forward  anchor  line  from  one  side  to  an- 
other of  the  bow. 

Observations  were  then  made  with  submerged  and  surface  floats  to  obtain  the 
direction  and  so  be  sure  of  getting  the  first  of  the  change  of  tide.  Actual  slack 
water  from  surface  to  bottom  was  rarely  found,  the  turn  from  ebb  to  flood  or  flood 
to  ebb  being  almost  instantaneous.  In  fact,  it  very  often  occurred  that-  the  tide 
xan  ebb  on  ^p  and  flood  on  bottom,  or  cice  versa;  but  such  conditions  rarely  lasted 
nore  than  a  few  moments,  unless  under  the  direct  influence  of  strong  winds.  The 
directions  of  currents  were  obtained  frequently  during  the  observations,  a  sub- 
fflerged  or  loaded  rod  float  being  let  go  and  its  direction  taken  toward  some  known 
point  on  shore.  As  soon  as  the  current  showed  signs  of  slacking  observations  be- 
ran,  the  observer  noting  flood  or  ebb  tides  as  his  floats  and  observations  indicated. 
The  lowering  cable  having  been  marked  in  feet  and  fathoms  from  the  meter  up,  and 
the  electrical  connections  made,  the  meter  was  lowered  to  1  foot  below  the  surface. 
Then  at  the  even  minute  the  observer  called  time  and  read  the  register,  noting  in 
bia  book  both  this  reading  and  the  time.  As  the  observer  called  time  one  of  the 
men  started  to  lower  away  the  meter  by  unwinding  the  drum,  the  lowering  being 
done  at  the  rate  of  one-tenth  of  a  foot  a  second  and  uniformly  until  the  bottom  was 
leaehed.  Another  man,  watching  a  clock,  called  ''tick"  every  10  seconds  and 
*'time^  on  the  even  minutes.  In  this  way  the  man  lowering  the  meter  could  regu- 
late his  work  quite  successfully.  After  a  little  practice  the  men  became  quite  ex- 
pert in  this  manner  of  lowering  the  meter. 

Previous  experiments  had  proved  that  this  lowering  of  the  meter  had  no  tendency 
to  increase  the  number  of  revolutions;  with  some  meters  it  had  such  a  tendency, 
bat  with  the  Staokpole  meters  it  had  not.  Lowering  the  meter  at  the  rate  of  1  foot 
per  second  ^ave  no  revolutions  in  slack  water  and  aid  not  increase  the  number  of 
revolutions  in  running  water.  On  the  call  of  ''  time  "  at  the  end  of  each  minute  the 
observer  read  and  noted  the  registration,  and  also  noted  the  time  and  depth.  The 
depth  was  always  taken  at  each  moment  as  a  check,  as  occasionally  the  lowering 
man,  through  cairelessness,  would  not  have  lowered  the  exact  amount  in  each  minute. 
In  the  same  manner  observations  were  taken  and  recorded  at  every  minute,  no  pause 
being  made  from  top  to  bottom.  The  depth  having  been  previously  tested,  the  ob- 
server and  lowering  man  knew  about  when  to  expect  bottom.  The  timekeeper, 
with  his  hand  on  the  lowering  cable,  could  readily  detect  the  slight  jar  and  slacken- 
ing of  the  cable  consequent  upon  the  weiffht  having  reached  bottom.  The  meter 
WBS  then  at  once  raised  to  tne  top  and  uie  observations  repeated;  when  two  such 
series  of  observations  were  taken  tne  meter  was  made  fast  out  of  the  water,  oars 
onahipped,  anchors  taken  in  as  rapidly  as  possible.  The  catamaran  was  then  pulled 
to  the  adjacent  buoy,  the  anchors  dropped,  and  boat  brought  into  position  at  once. 
Two  series  of  observations  were  then  taken  at  this  buoy  in  the  same  manner  as  at 
tb«  fiirst.  when  the  boat  was  aeain  moved  back  to  the  first  buoy  and  observations 
repeatea  there.    In  this  way  the  tide  was  worked  out  between  the  two  buoys. 
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For  conyenience,  the  bow  anchor  was  generally  left  down,  its  line  belnff  made  ^t 
to  the  buoy,  so  that  by  simply  picking  ilp  the  buoy  the  catamaran  could  be  hauled 
up  at  once  to  its  proper  position.  The  battery  used  was  composed  of  Leclanche  cells, 
and  was  from  one  to  three  cells  strong,  as  occasion  required.  The  time  elapsing  be- 
tween observations  at  the  same  buoy,  due  to  moving  from  buoy  to  buov,  averaged 
about  30  minutes,  and  depended  upon  the  distance  apart  of  the  buoys,  the  strength 
of  the  current,  and  the  time  elapsing  during  the  actual  observations  (this  last,  of 
course,  depending  on  the  depth  of  water).  These  observations  were  quite  close 
enough,  as  was  anerwards  demonstrated,  to  construct  between  them  quite  reliable 
dischanpe  and  velocity  curves.  By  this  method  of  moving  back  and  forth  we  were 
enablea  to  measure  the  discharge  of  two  buoys  on  the  same  tide.  If  observations 
were  taken  on  one  day  at  buoys  Nos.  2  and  3,  then  on  the  next  day  they  would  bo 
taken  between  buoys  Nos.  3  and  4,  and  so  on,  the  whole  number  of  buoys  on  the 
section  beiuff  connected  by  the  overlapping  system.  This  system  had  the  advantage 
of  reducing  oy  one  the  number  of  observations  necessary  to  work  out  the  section ; 
but  the  principal  reason  for  its  adoption  lay  in  the  fact  that  it  ^ave  a  means  of 
obtaining  by  reduction  the  discharge  at  all  the  buoys  for  each  tide  when  obsor- 
vations  had  been  taken  at  but  two. 

Thib  legitimacy  of  such  a  system  and  the  method  of  reduction  are  discussed  later 
in  this  report. 

The  method  adopted  of  measuring  the  velocities,  that  of  lowering  the  meter  uni- 
fonnly  fh)m  top  to  bottom  at  the  rate  of  one-t'cnth  of  a  foot  per  second  gave  a  very 
convenient  way  of  computing  the  discharge.  For  example,  if  the  meter  had  been 
lowered  37  feet  in  370  seconds,  and  a  total  number  of  revolutions  recorded  of  say  400, 
then  dividing  400  by  10,  and  introducing  the  result  into  the  equation  of  meter  rating, 
we  obtain  at  once  a  value  of  y  (or  a  total  velocity),  which  will  equal  the  total  dis- 
charge  per  second  on  such  a  vertical  1  foot  wide  for  the  mean  time  of  observation. 
We  have  simply  measured  the  sum  of  the  velocities  in  feet  per  second  in  each  foot  of 
depth.  The  number  of  revolutions  was  divided  by  10  to  reduce  it  to  the  1-foot 
unit,  the  lowering  having  been  done  at  the  rate  of  one-tenth  of  a  foot  per  second. 

METHOD  OF  REDUCTION  OF  OBSERVATIONS  FOR  DISCHARGE. 

The  following  tables  were  prepared,  the  explanation  of  which  follows : 

Sheet«. 

Cumberland  section,  ebb  tide 22 

Cumberland  section,  flood  tide 17 

Amelia  River  section,  ebb  tide v 14 

Amelia  River  section,  flood  tide 11 

Fort  Clinch  section,  ebb  tide 6 

Fort  Clinch  section,  flood  tide 6 

See  papers  D,  pages  4  to  38  inclusive. 

Each  table  comprises  eight  columns  of  figures. 

Colunm  No.  1  is  the  mean  time  of  the  observation,  that  is,  if  the  meter,  being  at  1 
foot  depth,  was  started  at  10  hours  and  12  minutes  and  reached  the  bottom  at  10 
hours  and  18  minutes,  the  mean  time  of  observation  would  have  been  10  hours  and 
15  minutes. 

Column  No.  2  is  the  measured  depth  corresponding,  that  is.  the  depth  is  given  by 
the  lowering  cable  plus  the  distance  from  meter  to  bottom  oi  weight  (since  the  me- 
ter in  its  lowest  position  is  at  a  certain  distance  from  the  actual  bottom). 

Column  No.  3  gives  the  actual  depth  of  the  buoy  at  the  time  corresponding.  For 
two  reasons  the  measured  depths  were  not  considered  the  proper  ones  with  which  to 
make  the  reduction;  a  strong  current  giving  high  velocities  would  cause  the  meter 
to  tail  back  somewhat,  so  that  the  measured  depth  would  be  greater  than  the  actual 
depth,  and  again,  owing  to  the  unevenness  of  the  bottom,  varying  depths  would  be 
obtained,  since  it  was  not  possible  to  always  bring  the  boat  at  anchor  over  exactly 
the  same  spot.  The  tailing  back  of  the  meter  referred  to  of  course  had  a  tendency 
to  bring  the  axis  of  the  meter  at  an  angle  with  the  direction  of  the  current;  however, 
since  the  tailing  of  the  meter  was  probably  never  ^eat  enough  to  aflect  the  true 
measurement  ofthe  velocity,  and  more  particularly  since  the  rating  of  the  meter  was 
made  under  the  same  conditions,  it  is  safe  to  say  that  the  velocities  and  discharges 
were  not  materially  affected.  The  de|)th8  were,  however,  and  as  much  as  2  or  3  feet 
in  40,  owing  to  the  curved  form  assumed  by  the  lowering  cable.  By  actual  depth  is 
meant  the  cross-section  depth,  plus  or  minus  the  proper  gauge  correction. 

Column  No.  4  gives  the  observed  number  of  revolutions  of  the  meter  in  traveling 
f^om  surface  to  bottom ;  since  the  number  of  observations  actually  recorded  only 
refer  to  that  portion  of  the  depth  between  1  foot  from  the  top  and  1^^  feet  from  the 
bottom,  a  cei^iu  number  of  revolutions  were  interpolated  for  each  of  these  dis- 
tances and  added  to  the  actual  observed  number.  The  sum  is  what  is  given  in 
column  No.  4. 
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Colnnm  No.  5  gires  the  ooneoted  nninbeT  of  reyolutions  corresponding  to  the 
actnal  depth  of  column  No.  3,  and  is  a  foorth  proportional  with  colmnns  Nos.  2,  3, 
and  4.  It  was  argued  that,  since  the  actual  depth  would  always  be  obtained  by 
simply  moving  the  boat  a  little  to  one  side  or  the  other  and  as  the  sum  of  the 
number  of  revolutions  must  be  nearly  directly  proportional  to  the  depths  the  proper 
number  of  revolutions  to  use  must  be  those  as  corrected  for  the  actual  variations  in 
depth  due  to  range  of  tide. 

Column  No.  6  gives  the  sum  of  the  velocities  in  feet  per  second,  obtained  in  each 
tenth  of  a  foot  of  the  actual  depth ;  these  values  are  obtained  by  introducing  the 
values  in  column  No.  5  as  '^x"  into  the  equation  y =ax  -f-  b  of  the  meter  rating  used, 
and  by  multiplying  "b"  by  ten  times  column  No.  3  and  solving  for  "y." 

Column  No.  8  gives  the  observed  acute  angle  which  the  direction  ol  the  mean  cur- 
rent made  with  oirection  of  the  cross  section  at  the  time  of  observation. 

Column  No.  7  gives  the  total  number  of  cubic  feet  per  second  discharged  on  the 
tertical  at  the  mean  time  of  observation^  and  is  the  vertical  component  of  column 
Xo.  6  divided  by  ten. 

The  following  reasoning  was  applied  to  this  case :  For  the  proper  determination 
of  the  discharge  the  current  must  be  supposed  to  act  at  right  angles  to  the  plane  ol* 
the  cross  section;  when  it  does  not  actually  do  so,  some  correction  or  reduction  must 
be  applied  which  will  give  results  as  nearly  as  possible  as  if  such  conditions  had 
really  existed.  It  is  obviously  impracticable  if  not  unreliable  to  attempt  any  correc- 
tion m  the  area  or  width  of  the  cross  section  .that  would  give  an  equivalent  area  or 
width  at  right  angles  to  the  section ;  considering  one  reason  alone,  since  the  direc- 
tion of  the  current  is  continually  changing  it  would  necessitate  a  great  amount  of 
work  not  at  all  commensurate  with  the  value  or  reliability  of  the  results  to  be  ob- 
tained. 

If  we  consider  the  discharge  on  the  vertical  in  one  second  as  a  force — and  this  seems 
perfectly  justifiable — ^we  can  at  once  apply  the  resolution  offerees,  and,  having  such 
a  force  acting  at  a  given  angle,  resolve  it  into  components,  vertical  to  and  parallel 
with  the  direction  of  the  cross  section. 

Our  values  in  column  No.  7  were  obtained  by  simply  laying  a  sheet  of  cross  sec- 
tioned tracing  paper  over  a  large  protractor  and  then,  having  the  zero  and  center  of 
the  protractor  under  one  of  the  norizontal  or  vertical  lines,  we  layoff  from  the  center 
of  the  protractor,  at  the  proper  angle,  the  given  discharge,  using  any  convenient 
scale;  then  the  length  of  the  perpendicular  let  iall  on  the  line  from  which  the  angle 
is  turned  is  at  once  the  component  sought.  And  as  we  have,  until  now,  only  con- 
Bideied  the  revolutions  or  velocities  per  tenths  of  feet,  if  we  divide  the  vertical  com- 
ponent by  ten,  we  get  the  discharge  referred  to  the  unit  used,  namely,  one  foot. 

Taking  £rom  these  tables  the  mean  times  of  column  No.  1  and  the  corresponding 
discharge  on  the  vertical  in  column  No.  7  and  platting  them  on  cross-section  paper 
by  a  system  of  rectangular  coordinates,  we  obtain  points  which,  if  connected  by  a 
cnrve,  form  figures  the  areas  of  which  give  the  total  discharge  on  the  vertical  for  the 
tide  observed.  Such  curves  are  shown  on  diagrams  10  to  17  inclusive,  D.  The 
vertical  scale  is  1  inch=40  cubic  feet  per  second,  and  the  horizontal  1  Lnch=40  min- 
ates  ;  as  the  duration  of  the  measured  tide  rarely  varied  much  from  the  mean  dura- 
tion, each  total  discharge  curve  is  given  an  approximate  mean  duration  by  simply 
shortening  or  lengthening  the  curves  the  required  amount  at  the  times  of  slack  water. 
A  still  farther  correction  for  reduction  to  mean  duration  enters  into  the  computations 
later.  We  have  now  arrived  at  that  part  of  the  reduction  in  which  we  utilize  the 
results  obtained  by  the  method  of  "  overlapping  "  observations. 

Having  determined  the  total  discharge  at  eac^  of  two  buoys  lor  a  certain  tide,  we 
thus  obtain  a  ratio  between  such  discharges ;  that  is,  the  discharge  at  one  buoy  is  a 
ir«rtain  per  cent,  greater  than  at  the  other.  The  assumption  on  which  the  reductions 
ure  based  is  that,  no  matter  how  dififerent  the  tidal  conditions  may  be,  such  percentage 
ut  diiference  in  discharge  will  practically  remain  constant.  Let  us  consider  the 
principal  elements  which,  combined,  give  the  discharge  at  any  vertical  for  a  certain 
tide.  They  are  the  varying  velocities  from  slack  water  to  slack  water,  the  vary- 
ing deptlis  from  slack  water  to  slack  water,  the  duration  of  tide  from  slack  water  to 
alack  water. 

The  effect  of  winds  may  safely  be  said,  as  a  rule,  to  influence  the  discharges  at 
the  two  buoys  proportionally  in  its  combination  with  the  other  elements,  which 
act  as  the  vertical ;  any  correction  for  it  would  be  more  or  less  of  a  constant,  since 
it  acts  at  each  buoy  with  the  same  direction  and  intensity  and  has  for  its  opposing 
tbrces  the  same  relative  forces.  An  exception  to  this,  of  course,  might  occur  where 
there  ai-o  eddies  or  when  the  body  of  water  approaching  one  buoy  is  more  sheltered 
from  wind  effect  than  that  approaching  the  other.  Our  observations  ^o  to  illustrate 
the  probability  that  the  effect  of  winds  on  the  velocity  and  direction  ofcurrents  is  apt 
lo  be  very  much  overestimated.  From  the  fact  that  we  generally  found  such  effects 
iuappreciable  and  that  to  attempt  to  apply  a  correction  to  discharges  or  velocities 
which  would  reduce  them  to  mean  conditions  of  wind  would  be  q^uite  an  uncertain 
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and  unreliable  step,  no  correction  for  wind  influence  has  been  made  in  our  reduc- 
tions. With  regain  to  the  element  of  Taiying  Telocities,  no  known  relation  exists 
between  such  velocities  and  the  range  of  tide. 

Prof.  Henry  Mitchell,  of  the  U.  S.  Coast  and  Geodetic  Survey,  gave  much  thought 
to  and  made  many  experiments  with  a  view  of  demonstrating  such  a  relation,  but 
was  unable  to  do  so.  Whatever  agencies  are  at  work  tending  to  produce  certain 
velocities,  the  same  agencies  are  at  work  tending  to  j^roduce  the  same  velocities 
at  ^e  next  adjacent  buoy:  the  fact  that  identical  velocities  do  not  obtain  must  be 
attributed  principally  to  tne  effects  of  shoals,  the  unevenness  and  varying  rough- 
ness in  sides  and  bottom  of  the  stream  gauged.  It  seems  proper  to  assume  that 
agencies  causins  certain  velocities  at  two  buoys  will  at  least  tend  to  produce  the 
same  relative  vdocities  at  such  buoys  under  different  tidal  conditions.  The  element 
of  varying  depths  is,  strictly  speaking,  more  or  less  of  a*  constant,  since  the  dejith 
at  each  buoy  must  be  increased  or  decreased  by  the  same  amount  according  to  the 
heig^ht  of  tide ;  and  the  extra  discharge  obtained  in  (not  due  to)  an  increase  in  range 
of  tide  of  so  many  feet  should  be  applied  additively  to  the  discharge  at  each  buoy 
rather  than  proportionally.  This  is  practically  the  manner  in  which  it  has  been 
applied,  since  the  total  discharge  was  obtained  from  the  sum  of  the  discharges  act- 
ually measured,  at  the  varying  depths,  and  each  discharge  being  the  sum  of  the  dis- 
charges per  foot  in  depth. 

As  to  the  duration  of  tide,  it  is  practically  the  same  at  all  buoys,  if  it  begins 
later  at  one  buoy  than  another  it  will  end  earlier. 

Consequently,  since  each  of  these  three  elements,  velocity,  depth,  and  duration, 
tends  to  uphold  the  theory  that  the  percentage  of  discharge  at  adjacent  buoys  re- 
mains constant  for  varying  ranges  of  tide,  the  natural  combination  of  them  will  act 
to  the  same  end  in  even  a  greater  degree.  In  illustration  of  how  closely  the  theory 
is  borne  out  in  practice,  I  submit  the  following  table,  showing  the  relative  percent- 
ages between  total  discnarges  at  buoys  under  different  tidal  conditions : 


Date. 


Bangeof 
tide. 


Flood  or 
ebb. 


BisehAree  at 
buoy  So. — 

Per  cent, 
of. 

15 

26.0 

16 

29.0 

13 

95.0 

13 

04.0 

11 

84.0 

U 

88.0 

1 

46.0 

1 

46.0 

13 

59.0 

15 

61.0 

11 

75.0 

11 

72.0 

3 

92.0 

3 

99.9 

6 

5i.O 

6 

47.0 

6 

89.0 

5 

95.0 

Bisoharge  at 
baoy  No.  — . 


Bemarka. 


Mar. 

20 

May, 

2 

April 

1 
8 
3 

5 

6 

15 

Mar 

28 

May 

4 

Apr. 

6 

20 

Mar. 

21 

May 

3 

Mar. 

25 

^a?: 

13 
25 

Apr. 

13 

Ftet, 
6.8 
5.2 
6.82 
3.6 
6.22 
4.45 
4.45 
7.0 
6.8 
4.88 
4.15 
6.15 
6.7 
4.95 
5.35 
6.6 
5.35 
6.92 


Ebb  ., 
....do 
....do 
....do 
....do 
....do 

— do 

....do 
Flood 
....do 
....do 
....do 
Ebb  . 
....do 
....do 
....do 
Flood 
do 


Buoy  No.  2  In  eddy. 


Heavy  south  wind,  10  to 
18  miles  per  hour. 


This  table  comprises  all  the  double  observations  which  were  taken,  and  the  small 
percentage  of  differences  seems  to  indicate  very  strongly  that  the  theory  holds, 
indeed  one  might  look  for  fax  ^ater  differences  tnan  exist  and  still  feel,  considering 
the  small  number  of  comparisons  made,  that  the  theory  had  been  reasonably  well 
verified. 

Pages  81  to  85,  inclusive.  D,  give  the  observed  and  calculated  discharge  at  each 
buoy  for  each  tide  observed  on  the  three  sections.  The  observed  discharges  ate  un- 
deruhed  and  taken  directly  from  the  diagram  of  discharge  curves.  The  deduced  dis- 
charges are  obtained  in  the  following  manner:  Take  for  illustration  the  date  March 
29,  ebbtide,  Cumberland  section;  the  discharge  as  measured  at  buoy  No.  14  was 
1,665,600  cubic  feet.  Now,  bv  the  observations  of  March  30,  we  find  that  the  discharge 
at  buoy  14  was  67  per  cent,  of  the  discharge  at  buoy  No.  13.  Applying  this  percentage 
to  the  measured  discharge  of  March  29  at  buoy  No.  14,  we  obtain  for  the  calculated  dis- 
charge at  buoy  No.  13,  for  March  29,  2,465,088  cubic  feet.  Again,  from  observations 
on  April  1  and  April  8.  we  find  that  the  discharge  at  buoy  No.  13  is  94  per  cent,  of 
that  at  buoy  No.  12.  Applying  this  percentage  to  the  calculated  discharge  of  March 
29,  at  buoy  No.  13,  we  obtain  2,588,393  cubic  £et  as  the  calculated  discharge  at  buoy 
No.  12  for  March  29.  In  the  same  manner  are  calculated  all  the  unobserved  dis- 
charges on  the  various  days  at  the  different  buoys.    To  obtain  a  discharge  represent- 
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ing  mean  conditions  I  have  simply  taken  the  mean  of  the  discharges  on  such  days 
Sks  those  on  which  the  tides  were  snch  that  if  the  mean  of  the  ranges  on  those  days 
wa^  taken  a  true  mean  range  would  he  ohtained. 

Still  another  point  has  been  considered  in  obtaining  snch  means,  and  that  is  what 
I  have  called  the  mean  mid-elevation  of  tide,  for  if  true  mean  conditions  are  to  be  ob- 
tained^ it  is  eyident  that  in  addition  to  mean  range  we  must  also  consider  mean  mid- 
elevation  (or  its  equivalent  mean  elevation  of  planes  of  hish  and  low  water),  since 
it  would  hardly  be  safe  to  assume  that  the  discharge  would  be  the  same  with  a  con- 
Btant  range  while  the  plane  of  high  or  low  water  varied  2  or  3  feet.  The  mean  dis- 
charges lor  the  various  sections  are  shown  on  pages  81,  82,  83,  84,  and  86.  The 
mean  tidal  discharge  (i.  e.,  corresponding  to  mean  tidal  conditions,  excessive  fresh 
water  flow  not  yet  eliminated),  for  ebb  tide  on  Cumberland  Sound  section,  is  found 
by  taking  the  mean  of  the  discharges  on  April  15  and  May  2.  The  mean  of  the  tidal 
ranges  on  those  days  was  6.1  feet,  and  of  the  mid  elevation  3.01  feet,  closely  agreeing 
with  the  proper  mean  range  and  mid-elevation.  For  flood  discharges  on  Cumberland 
section,  the  mean  of  observations  on  the  following  days  was  taken.  March  1^, 
29,  April  5  and  20,  the  corresponding  mean  range  of  tide  bein^  6.09  feet  and  mid 
elevation  3.12  feet.  The  mean  tidal  discharge  of  the  Amelia  Biver  section  for  ebb 
tide  is  found  by  averaging  the  results  of  March  21  and  23,  and  April  3  and  13,  the 
mean  range  of  tide  corresponding  beinff  6.14  feet  and  the  mean  mid-elevation  2.921 
feet.  On  the  same  section  for  flood  tide,  the  mean  was  taken  of  observations  on 
March  22,  23,  and  April  13,  the  coireBx>onding  mean  range  being  6.14  feet  and  mid- 
elevation  3.14  feet. 

On  the  Fort  Clinch  section  there  were  not  sufficient  observations  to  obtain  from 
them  a  mean  range  of  tide,  so  that  it  was  necessary  to  reduce  to  mean  discharge  by 
another  method.  This  was  done  by  making  the  discharges  directly  proportional  t<o 
the  range  of  tide.  The  average  of  the  thus  reduced  dScharges  was  taken  as  the 
proper  mean  discharge  on  the  vertical.  It  is  extremely  doubuiil  if  this  supposition 
that  discharges  are  proportional  to  the  range  of  tide  be  correct,  indeed  our  observa- 
tions ^o  to  show  that  such  can  not  be  the  case.  However,  it  is  a  step  in  the  proper 
direction,  and,  so  far  as  it  goes,  is  no  doubt  all  ri^ht,  but  there  must  be  other  mo- 
tors which  would  enter  into  such  a  reduction,  which  would  quite  materially  affect 
the  results.  If  we  have  a  tidal  basin  pure  and  simple,  the  area  of  which  could  be 
accurately  determined  at  difierent  levels,  the  range  of  tide  by  the  mean  area  of 
course  would  give  the  actual  discharge  These  conditions  are  by  no  means  present  in 
gauging  ordinary  tidal  streams.  Wnep  the  disparity  in  ranges  is  not  great  and  all 
close  to  the  mean  range,  and  when  the  total  number  of  observations  is  great, 
then  a  reduction  by  proportioning  ranges  and  discharges  will  give  quite  reliable 
results.  In  illustration  of  this  Ihave  prepared  two  tables  of  observed  discharges 
at  buoys,  reduced  to  mean  range  of  tide,  using  all  the  flood  and  ebb  observations 
made  on  the  Amelia  River  section ;  the  results  are  shown  on  pages  87  and  88,  papers 
D.  From  these  tables  it  is  observed  that  the  tendency  in  each  case  is  to  bring 
the  reduced  discharge  nearer  to  the  final  mean,  although  extremes  of  the  reduced 
discharges  vary  as  much  as  25  per  cent,  from  the  final  mean.  In  red  ink,  below  the 
reduced  means,  I  have  placed  tne  means  as  obtained  by  our  regular  and  previously 
outlined  method ;  a  comparison  is  quite  favorable.  The  greatest  difference  between 
ebb  discharges  as  obtained  by  the  two  methods  is  but  6  per  cent.,  and  the  greatest 
difference  between  flood  discharges  is  but  4  per  cent. 

Having  now  found  the  mean  tidsA  discharges  on  each  vertical  of  the  various  sec- 
tions, it  remains  to  find  the  total  discharge  of  the  section.  Pages  88  to  93,  papers  D, 
show  this  re<luotion. 

The  cross  section  proper,  see  diagrams  6, 7,  and  8,  D,  are  divided  by  compartments 
into  widths,  such  that  the  discharge  on  any  vertical  will  represent,  as  nearly  as  pos- 
sible, the  conditions  for  the  full  width  of  the  compartment.  As  a  rule,  there  is  one 
compartment  for  each  buoy  or  vertical,  although  m  some  instances  intermediate  or 
terminal  compartments  are  introduced,  when  it  is  evident  that  such  additional  com- 
partments will  better  represent  the  conditions.  On  the  Amelia  River  sections  there 
are  7*conipartments  for  flood  and  7  for  ebb  discharges,  being  of  different  width  for 
ebb  and  flood  for  reasons  already  explained.  There  were  but  5  buoys  on  this  section, 
the  two  extra  compartments  being  one  at  each  end.  Since  tJie  shore  ends  are  some- 
what irregrilar,  the  discharges  at  adjacent  buoys  are  not  representative  for  a  width 
to  mean  noid-tide  line,  so  the  discharges  at  the  end  compartments  were  considered  as 
being  one-fourth  of  those  adjacent. 

On  the  Cumberland  section  there  are  seven  buoys  and  eight  compartments,  the  ad- 
ditional one  being  on  the  Tiger  Island  side,  and  is  considered  as  naving  one-fourth 
the  proportional  discharge  obtained  from  the  vertical  of  buoy  No.  15. 

On  Hm  Fort  Clinch  section  there  are  four  buoys  and  seven  compartments ;  the  first 
on  the  Amelia  Island  side  being  given  one-fourth  the  relative  discharge  of  that  on 
the  vertioal  of  buoy  No.  4;  compartment  No.  3  has  a  relative  discharge  equal  to  the 
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mean  between  the  dischargeft  at  buoys  No«.  4  and  5,  and  compartment  No.  7  haviiit; 
a  discharge  equivalent  to  une-half  that  on  the  \crtical  at  buoj-  No.  7. 

By  multiplying  the  discharge  on  each  vertical  by  its  corresponding  widths  and 
taking  the  sum  of  the  results,  we  obtain  the  total  discharges  on  the  several  sections. 

Since  the  Fort  Clinch  section  does  not  represent  the  total  discharge  between 
Amelia  and  Cumberland  Islands^  and  it  being  desirable  to  make  some  sort  of  com- 
parison between  the  combined  discharges  from  Cumberland  Sound  and  Amelia  Rivor, 
and  the  discharge  at  the  entrance^  the  following  methods  were  pnisued  to  obtain 
such  a  check : 

From  the  northern  end  of  the  Fort  Clinch  section  an  imaginary  section  wa«  trac<<l 
(nee  the  large  map)  in  a  straight  line  over  the  shoals  to  a  point  on  the  southeast eiu 
end  of  Cuniberland  Island,  about  500  feet  south  from  the  shore  end  of  the  north 
jetty. 

Relative  depths  and  distances  were  then  picked  firom  the  map,  and  the  section 
platted  on  cross-section  paper.  This  is  called  Pelican  Shoals  section,  and  is  shown 
on  Diagram  20,  D.  Its  length  is  7,500  feet,  and  greatest  depth  at  low  water  I'^i 
feet.  Rod  and  mid-depth  floats  were  run  over  the  shoals  at  flood  and  obb  tide,  more 
with  a  view  of  obtaining  the  direction  than  the  velocity  of  the  current,  since  it  would 
be  impossible^  except  in  some  seasons  of  exceptionally  calm  weather,  to  obtain  any- 
thing like  reliable  measurements  of  velocity  tor  a  whole  tide. 

The  positions  and  directions  taken  by  the  floats  are  shown  on  the  large  map,  tlie 
arrows  representing  the  paths  actually  taken  by  the  floats.  For  the  determination 
of  the  approximate  discharge  over  the  shoals  and  thronu:li  the  section,  the  foUowiiiij 
reductions  were  made,  and  were  considered  as  giving  the  most  reliable  results  to  be 
obtained  under  the  circumstances.  Seven  floats  were  run  on  ebb  tide  and  seven  on 
flood  tide;  when  the  float  did  not  actually  cross  the  line  of  the  section  the  direc- 
tion was  projected  on  it  and  the  fldat  considered  as  acting  at  a  certain  point  of  the 
section,  or  at  a  certain  distance  from  the  angle  in  the  section.  See  pages  94  to  98  of 
papers  D.  ITie  floats  were  put  in  the  water  and  allowed  to  run  with  the  current  for 
5  or  6  minutes,  and  were  located  at  every  minute  by  two  transits  on  shore,  the  si-i- 
nals  being  given  from  the  small  boat,  which  was  always  near  enough  to  be  in  tin* 
lield  of  idew  of  each  transit  and  not  so  near  as  to  influence  the  velocity  or  direction 
of  the  float.  Having  platted  the  paths  of  the  floats  on  the  maps,  the  angle  which  the 
direction  of  the  float  made  with  the  cross  section  was  measured ;  and  dividing  the 
distance  traveled  by  the  time  we  get  the  velocity  at  time  of  observation. 

There  were  then  constructed  curves  giving  the  relative  mean  velocities  during  tin; 
title,  one  for  ebb  tide  at  buoy  No.  10  of  Cumberland  section,  on  April  6,  and  the  other 
for  flood  tide  for  May  6  at  Buoy  6  of  the  Fort  Clinch  section.  Such  curves  were  used 
because  the  ranges  of  tide  on  such  days  corresponded  most  closely  to  those  of  the 
days  on  which  the  floats  were  run.    The  curves  are  shown  on  Diagram  20  D. 

The  mean  velocity  being  found  for  each  tidal  curve,  the  ratio  of  such  mean  with 
the  velocity  at  each  half  hour  of  the  tide  was  taken  (see  pages  95  and  96,  papers  D, 
and  columns  headed  "Per  cent,  of  mean  velocity)."  Then  on  the  above-mentioned 
velocity  curves  were  platted  the  rod  and  float  velocities  measured  at  time  of  obser- 
vation. We  then  obtain  a  mean  velocity  for  an  imaginary  float  or  rod  curve  by  using 
the  proportion:  The  mean  velocity  of  observed  curve  is  to  the  mean  velocity  of  im- 
aginary curve  as  velocity  on  observed  curve  at  time  of  float  observation  is  to  float 
velocity  at  observed  time.  Multiplying  the  mean  velocities  so  found  by  the  relative 
percentages  at  the  difieront  half  hours  we  get  corresponding  mean  velocities  for  each 
float  at  those  times.  These  velocities  multiplied  by  the  depth  of  water  give  at  once 
mean  discharges  at  time  noted.  These  discharges  were  platted  on  cross-sectioned 
paper,  vertical  scale,  1  inch =10  cubic  feet  per  second,  a^^d  horizontiU  scale  1  inch= 
40  minutes,  llie  areas  of  these  figures  give  the  total  discharge  for  each  float  or  ver- 
tical  for  the  tide.  These  curves  are  shown  on  Diagram  21  D.  The  discharges  were 
then  resolved  into  equivalent  discharges,  acting  at  right  angles  to  the  Section  as  pre- 
viously explained  in  the  reductions  on  the  other  sections.  They  were  then  reduced 
to  mean  range  of  tide  by  multiplying  by  the  ratio  of  the  range  to  the  mean  ran^e, 
and  finally  being  multiplied  by  the  compartment  width,  we  obtain  total  discharges 
for  flood  and  ebb.     See  page  98,  papers  D, 

The  ebb  discharge  is  greater  than  the  flood  by  about  3^  per  cent,  of  the  whole 
discharge.  Naturally  the  measurement  of  discharge  over  the  sho^ds  is  but  very 
rough,  and  I  inclined  strongly  to  the  belief  that  the  ebb  discharge  should  be  some- 
what less  than  the  flood.  The  presence  of  the  north  jetty  would  have  a  tendency 
to  retard  the  flood  velocities,  in  fact  to  retard  both  flood  and  ebb,  but  since  the 
measurements  were  taken  south  of  the  jetty,  its  influence  would  be  decidedly 
more  appreciable  upon  the  floats  run  at  flood  tide  than  upon  those  run  on  the 
ebb,  since  the  flood  has  been  retarded  before  it  reached  the  floats  and  the  ebb 
would  not  be  until  after  it  had  acted  on  floats.  I  have  taken  the  duration  of  flood 
and  ebb  as  being  the  same  as  through  the  Fort  Clinch  and  south  sections.  There  are 
however  good  reasons  to  believe  that  the  flood  acts  much  longer  than  the  ebb;  and 
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if  Buch  is  the  case  for  mean  conditions,  the  relative  discharges  would  he  quite  mate- 
rii^y  changed.    See  also  pages  1581  of  this  report. 

The  following  tahle  gives  the  total  discharges  and  mean  velocities  for  each  of  the 
sections: 


Section. 

PIschargo. 

Heanv^odtiesiii 
feet  per  second. 

Ehb. 

Flood. 

Bbb. 

Flood. 

AnMiBft  RlTfir . 

CMne/eet. 
1,656,851,740 
[5.018,892,050] 
5,618,892,050 
4,645,212,920 
2, 290, 171, 800 

Oubiefeet, 
1,557,239,000 

4,947,565,710 
3,685,735,620 
2,203,269,500 

.      1.835 

[1.885] 

2.111 

2.228 

1.780 

L729 

OiimTMrHnd  S<nin4  .- , r..... ...... ..,.,.. 

1.936 

Fart  Clinch 

1.756 

Pelfcan  Shoals 

1-738 

Tae  flgnres  in  br.iokets  are  obtained  after  dedacting  exceasive  rain&ll. 

The  area  of  the  tidal  basin  between  the  inside  gan^ng  sections  is  70,000,000  square 
fe«t:  this,  multiplied  by  6  feet,  the.  mean  range  of  tide,  gives  for  the  volume  of  the 
ti4al  prism  corresponding  420,000,000  cubic  feet.  Now,  if  all  our  measurements 
were  exact  or  thoroughly  reliable,  the  sum  of  the  discharges  of  the  Fort  Clinch  and 
Pelican  Shoals  sections  should  equal  the  sum  of  the  discharges  of  the  Am^ia  River 
sud  Cumberland  Sound  sections  plus  the  volume  of  the  tidal  prism  inclosed  hetween 
the  limiting  sections.  As  1  consider  the  Amelia  River  and  Cumberland  Sound  dis- 
charges  as  being  in  every  way  the  most  reliable;  we  will  use  those  as  a  standard  in 
the  following  comparisons : 

The  sum  of  the  following  ehh  volumes — 

Cubic  ftet. 

Amelia  River 1,656,861,740 

Cumherland  Sound 6,618,892,050 

Intermediate  basin 420,000^000 

Gives  a  total  of 7,695,743,790 

This  should  equal  the  total  ebb  disohar<je  through  the  Fort  Clinch  and  Pelican 
Shoals  sections.    This  discharge  as  measured  is — 

Cubic  feet. 

Fort  Clinch 4,645,212,920 

PeUcan  Shoak 2,290,171,800 

Making  a  total  of 6,935,384,720 

which  is  within  9.9  per  cent,  of  the  total  discharge,  as  measured  by  the  inside  sec- 
tions. As  explained  later  in  the  report,  we  can  account  for  an  excess  in  the  ebb  dis- 
charge from  the  sound  of  about  600, 000, 000  cubic  feet.  Such  a  correction  would 
leave  the  discharge  hy  the  outside  sections  the  least  by  about  2.3  per  cent.  Consid- 
ering now  the  flood  volumes,  the  sum  of  the  following — 

Cnbic  feet 

Amelia  River 1,557,239,090 

Cumberland  Sound : 4, 947, 5(35, 710 

Intermediate  Basin 420,000,000 

Shows  a  total  of 6,924,804,800 

and  the  flood  volumes  of— 

Cubic  feet. 

Fort  Clinch 3,685,735,620 

Pelican  Shoak 2,203,269,500 

A  total  of 5,889,005,120 

which  iB  found  to  be  15  per  cent,  too  small  as  compared  with  the  discharge  from 
the  inside  sections.  This  latter  difference  is  quite  large,  and  is  too  great  to  attribute 
to  inadequate  ohservations  or  reductions  in  the  three  sections  proper.  It  is  possible 
from  thoroughness  of  the  observations  on  the  shoals  section  for  such  a  difference  to 
be  manifest,  and  the  difference  of  1,000,000,000  cubic  feet  between  ebb  and  flood  flow 
through  the  Fort  Clinch  section  would  indicate  such  to  be  the  case,  and  still  further 
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go  to  show  that  the  flood  flow  over  the  shoals  is  greater  than  the  ehb.  I  do  uot  con- 
sider the  ebb  too  great,  bnt  rather  the  flood  too  small. 

The  weakest  point  in  either  observations  or  reductions  is  undoubtedly  that  of  the 
assumption  that  the  discharge  on  the  vertical  measured  is  constant  for  the  full  width 
of  the  compartment,  particularly  when  such  widths  are  necessarily  taken  so  great 
as  from  700  to  900  feet.  All  things  being  considered,  it  would  not  have  been  too 
much  to  have  expected  differences  from  10  to  12  per  cent.  There  is  a  difference 
of  99,512,650  cubic  feet  between  the  ebb  and  flood  discharges  of  the  Amelia  River 
section,  the  ebb  being  the  greater.  This  difference,  although  too  great,  is  approxi- 
mately as  it  should  be,  and  represents  the  fresh- water  flow  or  surface  drainage, 
and  is  about  6  per  cent,  of  the  total  discharge.  There  is  but  little  fresh- wat^r  flow 
proper  entering  into  the  Amelia  River  basin,  and  the  difference  must  be  due  almost 
entirely  to  surface  drainage^  plus  or  minus  the  errors  of  observation  and  reduction. 
The  Amelia  River  and  its  tributaries  may  be  said  to  drain  an  area  of  about  30  square 
miles.  With  a  mean  yearly  rainfall  of  about  50  inches,  one-hsklf  of  which  mity  be 
considered  as  absorbed  or  evaporated,  we  would  have  a  mean  discharge  for  one  tide, 
due  to  surface  drainage,  of  about  2,490,590  cubic  feet.  Fifty  per  cent,  for  evacora- 
tion  and  absorption  is  possibly  not  too  small,  when  we  consider  that  such  a  krge 
X>ercentage  of  the  drainage  area  is  composed  of  swamp  or  overflowed  land.  How- 
ever, as  Sd  inches  of  rainiall  per  year  represents  but  0.000238  feet  (available  for  dis- 
charge) per  hour,  it  is  readily  seen  how  materially  even  a  light  rain  ought  to  afect 
the  mscharge.  Take  in  illustration  a  rather  heavy  rainstorm,  such  as  is  apt  to  04cur 
two  or  three  times  during  the  year,  say  0.02  feet  per  hour  for  12  hours;  this  woild 
give  a  volume  available  for  discharge  of  100.427,040  cubic  feet. 

The  factor  of  rainfall  is  an  element  in  all  aischarge  measurements  of  not  only  cm- 
siderable  magnitude,  but  also,  unfortunately,  of  the  greatest  uncertainty,  and  results 
obtained  may  be  distorted  almost  beyond  belief  by  the  action  of  such  a  factor.  Jlb 
to  the  uncertainty  of  the  amount  which  becomes  available  for  discharge,  we  are 
never  o^  rarely  able  to  determine  how  much  of  the  drainage  area  is  acted  upon  by 
the  rainstorm^  again,  the  amount  of  asorption  or  evaporation  is  very  largely  guess- 
work, depending  as  it  does  so  greatly  on  the  condition  of  the  soil  and  vegetation  at 
the  time  of  the  rainfall.  Should  the  soil  and  vegetation  be  saturated,  then  almost  the 
whole  rainfall  would  be  effective  for  discharge;  vice  versa,  in  an  absorptive  soU, 
after  a  long  dry  spell,  possibly  but  little  of  the  rainfall,  and  that  in  a  very  uncertain 
length  of  time^  would  find  its  way  seaward;  and  still  again  the  question  as  to  how 
rapidly  the  rainfall  would  discharge  itself  would  only  oe  approximated  to  in  the 
roughest  manner,  depending  as  it  does  on  the  physical  characteristics  of  the  country. 

A  record  of  rainfalls  which  occurred  during  the  period  of  current  observations  was 
obtained  from  the  signal  service  office  at  Jacksonville,  Fla.  With  the  exception  of 
one  or  two  unimportant  occasions,  these  rains  also  extended  over  Femandina  and  the 
adjacent  country.  In  addition,  there  were  several  unimportant  showers  which  fell 
at  Femandina  and  not  at  Jacksonville.  Considering  only  such  rainfalls  as  would 
likely  affect  observations  on  days  which  were  used  in  obtaining  final  mean  results, 
we  find  that  the  Amelia  River  discharge  would  be  affected  by  the  following  rain- 
falls: 

March  19,  0.15  inch. 
March  24.  0.08  inch. 
April  1,  0.07  inch. 
April  2,  0.01  inch. 

Considering  the  relative  times  of  rainfalls  and  observations,  I  estimate  the  avail- 
able amount  of  rainfall  actually  entering  the  observations  as  about  0.01  foot,  which, 
multiplied  by  the  30  square  miles  of  drainage  area,  would  give  but  8,363,520  cubic 
feet.  This  is  less  than  10  per  cent,  of  the  total  amount  of  difference  found  between 
the  total  mean  ebb  and  flood  discharges.  It,  however,  reduces  this  difference  to 
about  5i  per  cent,  of  the  whole  discharge,  and  this  final  difference  can  readily  be 

S laced  to  the  account  of  faulty  observations  and  reductions.    How  much  the  flood 
ischarge  is  diminished  by  these  slight  rainfalls  it  would  be  about  impossible  to  esti- 
mate, although  the  amount  can  hardly  be  appreciable. 

On  the  Cumberland  section  there  is  a  difference  of  671,326,340  cubic  feet  betweeu 
the  ebb  and  flood  discharges.  This  represents  the  fresh-water  discharge  from  the  St. 
Marys  River  and  the  surface  drainage  from  the  influenced  area  and  is  about  10  per 
cent,  of  the  total  discharge.  The  St.  Marys  River,  Cumberland  Sound,  and  other 
tributaries  may  be  said  to  drain  an  area  of  about  1,400  square  miles,  of  which  but 
about  100  miles  is  drained  by  Cumberland  Sound  and  tributaries.  Aji  annual  rain- 
fall of  50  inches  gives  a  mean  tidal  discharge,  due  to  such  a  cause  of  112,202,510 
cubic  feet;  this  is  but  2  per  cent,  of  the  total  discharge.  To  account  for  the 
great  difference  between  the  observed  difference  of  671,326,340  cubic  feet  and  the 
above  calculated  discharge  due  to  a  mean  annual  rainfall,  let  us  suppose  a  rainfall 
of  0.02  feet  per  hour,  anc^  considering  the  St.  Marya  drainage  area  only,  suppose  it 
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blast  for  5  hours,  it  would  give  a  volume,  after  deducting  50  per  cent,  for  evapora- 
trn,  &c.,  equal  to  1^811,966,000  cubio  feet.  Owing  to  the  great  length  of  the 
irer,  possibly  150  miles  to  its  source,  but  a  certain  portion  of  this  could  be  dis- 
(Urged  La  one  ebb  tide  of  12  hours.  To  obtun  a  rough  approximation  of  what 
Ifftion  would  be  so  discharged,  we  Imow  that  Woodstock,  Fla.,  on  the  St.  Marjs, 
sat  about  the  head  of  tidewater,  and  is  about  75  miles  from  the  mouth  of  the  river; 
sFort  Moniac,  on  the  north  branch  of  the  St.  Marys,  the  water  surface  is  about  100 
iet  above  that  at  tidewater,  and  the  distance  not  being  much  more  than  60  miles, 
le  fall  on  all  the  upper  branches  may  be  said  to  be  considerable  and  causes  quite 
^£6  velociciea.  Considering  the  above  and  at  the  same  time  our  current  observations 
A  King  Ferry,  it  would  be  safe  to  say  that  taking  the  river  from  source  to  mouth 
te  average  mean  velocity  would  be  about  3  miles  per  hour.  Thus  we  would  obtain, 
6  one  tide,  a  discharge  from  about  one-fifth  of  the  total  area.  One-fifth  of  the 
4ove,  1.811,966,000,  would  be  but  362,395,200  cubic  feet,  or  a  little  over  half  the  ob- 
erred  difference  in  discharges  between  ebb  and  flood  now  from  the  sound  section. 
Itt  drainage  from  the  sound  basin  would  under  similar  conditions  increase  the 
Jtwre  by  alwat  26,000,000  cubic  feet. 

Kow,  the  actual  conditions  were  such  during  the  period  of  our  observations  as  to 
<3£e  a  very  material  increase  in  our  ebb  dischar  j^e  due  to  rainfaU.  The  Signal  Serv- 
'« officer  at  Jacksonville,  Fla.^  gives  a  total  rainfall  on  the  14th  and  15th  of  April 
:3.o2  inches.  Nearly  all  of  this  fell  during  the  day  and  night  of  the  14th  and  early 
^mmg  of  the  15th.  This  was  shown  by  notes  made  by  gauge-readers  and  other 
%ords  on  those  days.  One  of  the  ebb  tides  which  enter  into  our  direct  mean  results 
•e  observed  on  the  morning  of  April  15,  between  the  hours  of  7  and  1.  I  estimate 
'^t  it  would  take  6  or  7  tides  to  discharge  the  bulk  of  this  rainfaU  from  the  St. 
^ys,  the  maximum  being  reached  about  the  third  tide.  It  would  not  be  safe  to 
"Dsider  more  than  one-twentieth  of  the  actual  rainfall  as  being  discharged  on  the 
'^^le  of  the  morning  of  the  15th ;  that  is,  one-half  being  considered  as  absorbed  or 
'raporated  and  one-tenth  of  the  remainder  discharged  on  the  second  or  ebb  tide  ob- 
•^ed.  One-twentieth  of  3.52  inches  over  an  area  of  1,400  square  miles  would  give 
ivolome  of  571,786,000  cubic  feet. 

,One  of  the  flood-tide  measurements  which  enter  directly  into  our  mean  was 
^rved  on  April  20.  This  was,  no  doubt,  lessened  somewhat  by  being  held  back 
?tbe  increased  fresh- water  flow  from  the  St.  Marys. 

^For  the  purpose  of  determining  more  directly  what  would  be  the  discharge  of  the 
-..  Marys  under  different  conditions,  a  gauging  of  the  river  was  obtained  near  King 
Ittry,  Fla.  Kin^  Ferry  is  about  50  miles  by  water  from  Femandina;  the  mean 
^e  of  tide  during  dry  seasons  is  about  4  feet,  and  the  duration  of  ebb  about  7  and 
^nood  tide  about  5  hours.  The  velocities  are  not  great  during  such  seasons,  the 
*od  being  particularly  slow.  Floats  were  run  for  ebb  velocities  at  distances  apart 
*«  25  feet  for  the  width  of  the  river.  For  a  cross  section  of  the  St.  Marys  at  King 
^*nry,  see  Diagram  20  D. 

^om  these  observations  and  from  information  obtained  from  steamboat  men, 
^ftsmen,  and  the  most  intelligent  business  men,  the  velocities  noted  (see  Diagram 
^Owere  adopted  as  the  most  reliable  to  be  obtained.  The  ebb  discharge  under 
^inary  stages  of  the  river  was  thus  found  to  be  about  170,000,000  cubic  feet  and 
«e  flood  about  64,000,000,  the  difference  being  approximately  the  fresh-water  flow. 
^avy  rain  storms  do  not  cause  great  freshets  in  the  St.  Marys,  the  heaviest  freshets 
%  causing  a  rise  in  water  level  of  about  2  or  3  feet.  This  is  undoubtedly'  due  to 
^^  fact  of  there  being  but  little  slope  in  the  bottom  of  the  lower  pomon  of  the 
5>'er,  and  because  the  contiguous  country  is  nearly  all  swamp,  so  that  when  the 
^ater  gets  above  the  banks,  which  are  not  much  above  high  water  as  a  rule,  it 
-breads  itself  over  a  large  portion  of  the  drainage  area. 

With  what  are  called  ordinary  freshets,  such  as  are  apt  to  last  for  a  month  or  two 
^  a  time  in  the  spring  and  fall,  the  river  stands  at  about  1  foot  above  mean  high 
*ater,  and  it  seems  to  be  well  established  that  under  sUtoh  conditions  or  those  of  the 
>!wt  ordinary  freshets  the  river  at  King  Ferry  runs  ebb  continuously. 
The  most  reliable  authorities  gave  the  height  of  the  river  during  March  and  April 
^  being  about  1  foot  higher  than  at  ordinary  stages.  A  freshet  of  about  this  size 
*a8  caused  by  the  heavy  rains  of  April  14  and  15.  Under  such  conditions  the  mean 
l^^jpity  is  about  3  feet  per  second  and  the  discharge  during  1  ebb  tide  about 
^j700,000  cubic  feet.  Adding  about  10  per  cent,  to  this  for  the  equivaJent  discharge 
^om  the  sound  basin  would  give  a  total  of  647,570,000  cubic  feet  and  still  leave  the 
^^1  discrepancjf  between  the  ebb  and  flood  mean  discharges  of  the  sound  section 
?J  23,756,340  cubic  feet.  This,  however,  might  easily  be  attributed  to  natural  faults 
^  observations  and  reductions,  being  but  about  one-half  of  1  per  cent,  of  the  total  dis- 
f^^$^'  A^ain,  no  doubt,  considerable  discrepancy  is  due  to  the  lessened  amount  of 
^od/flow,  it  being  held  oack  both  in  time  and  amount  by  the  action  of  the  fresh- 
J^ter  flow.  How  great  this  effect  would  be  it  is  almost  impossible  to  say  even  with 
"^y  degree  of  approximation. 
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It  is  interesting  to  make  a  sbort  comparison  "between  the  discharge  volumes  oT> 
tained  by  the  use  of  meters,  on  our  survey,  with  such  volumes  as  ibnnd  by  formula^ 
and  from  the  tidal  basin.  Colonel  Gillmore  in  his  report  of  April  15,  1876,  to  the 
Chief  of  Enfi^ineors,  considering  a  section  between  Amelia  and  Cumberland  Islands, 
estimated  tne  area  of  the  tidal  prism  as  27  square  miles ;  and  considering  the 
mean  rise  and  fall  of  tide  as  6  feet,  he  found  tne  total  ebb-tide  discharge  to  be 
4,546,3^,060  cubic  feet.  This  did  not  include  any  land  drainage.  Using  Downing^s 
formula  V=100  X  V  IK  X  S,  and  dividing  the  section  into  seven  compartments  and 
usine  title  mean  velocity  obtained  by  the  formula  for  each  compartment,  he  found 
the  ebb  discharge  to  be  5,101,960,375  cubic  feet,  including  the  land  drainage  from 
the  St.  Marys  tributaries.  Our  observations  would  give  for  a  similar  section  about 
7,550,000,000  cubic  feet,  or  more  properly  about  6,950,000,000  cubic  feet,  since  about 
600,000,000  cubic  feet  should  be  subtracted  from  our  discharges  for  excessive  fresh- 
water flow,  and  the  two  methods  give  results  differing  by  about  27  per  cent.  Colo- 
nel Gillmore  estimated  that  about  28  per  cent,  of  the  whole  volume  escaped  over 
the  shoals.  Our  sections  somewhat  farther  out  show  about  33  per  cent,  as  going 
out  over  the  shoals.  He  also  estimated  that  about  38  per  cent,  of  the  flood  volume 
came  in  over  the  shoal,  while  our  figures  give  practically  the  same  percentage. 

COMPABISOX  OF  BOD  FLOAT  AND  MOTOR  OBSERVATIONS. 

On  April  18  the  ebb  discharge  of  Amelia  River  was  measured  by  means  of  rod 
floats ;  at  the  same  time  continuous  meter  observations  were  taken  through  the  tide. 
Vtujh  results  so  obtained  we  are  enabled  to  compare  the  relative  velocities  and  dis- 
charges, and  at  the  same  time  discuss  the  relative  field  and  office  merits  of  the  two 
systf'ms.  The  field  methods  were  as  follows:  The  catamaran  with  the  meter  outfit 
wuN  anchored  at  buoy  No.  4,  the  middle  one  on  the  section.  Two  anchors  were  used, 
on(^  tore  and  one  leading  aft.  In  addition  to  the  observer  there  were  two  boatmen, 
anil  observations  were  taken  from  the  one  position  throughout  the  tide.  A  base 
line  200  feet  long,  at  right  angles  to  the  direction  of  the  section,  was  measured  on 
shore  and  an  observer  with  a  transit  stationed  at  each  end.  Another  observer  with  a 
transit  was  stationed  about  2,000  feet  down  the  river  at  a  point  on  shore  such  as 
would  give  the  best  intersecting  angles  with  the  direction  of  the  section.  The  floats 
consisted  of  l^inch  square  poplar ;  they  were  weighted  with  lead  weights  of  the  same 
outside  cross  section  as  the  rods  and  made  fast  to  the  bottom  by  means  of  a  bolt  and 
nut.  Floats  were  run  from  3  boats.  The  launch,  manned  with  an  engineer,  wheels- 
man, and  one  man,  ran  a  float  32  feet  long  past  buoy  No.  4;  the  Whitehall  skiif, 
manned  with  2  boatmen,  ran  a  35-foot  float  alternately  past  buoys  Nos.  2  and  3; 
another  skiff,  manned  with  2  men,  ran  22-foot  floats  past  buoys  Nos.  5  and  6. 
Each  float  was  marked  with  small  colored  flags  indicating  which  buoy  it  was  run  past ; 
the  floats  were  put  in  the  water,  to  one  side  or  the  other  of  the  buoy,  and  from  50  to 
100  feet  above  the  upper  transit  line.  They  were  picked  up  as  soon  as  they  had 
passed  the  lower  transit  lino.  As  soon  as  they  picked  up  a  float  the  boatmen  would 
pull  in  to  and  up  along  the  shore,  as  a  boat  with  a  pole  in  tow  could  make  no  head- 
way in  the  strong  current  of  midstream.  As  a  float  approached  the  upper  transit 
the  observer  raised  a  flag  of  a  corresponding  color  ana  dropped  it  the  instant  it 
crossed  his  line ;  the  observer  at  the  lower  transit  did  the  same  at  the  proper  times. 
A  boatman  standing  near  the  observer  at  the  cutoff  transit  would  call  ^'flag  up  '^  or 
**  dowH^  (at  the  same  time  giving  the  color)  to  the  observer,  who  would  take  the  angle 
to  the Iftat  on  the  down  cfQI,  noting  also  the  time  as  closely  as  possible  as  a  check. 
A  recorder  with  a  chronometer  stood  half  way  between  the  two  observers  on  the 
base  line,  and,  they  calling  the  "  tick"  as  they  dropped  their  flags,  he  would  note  the 
time  and  corresponding  color  of  flags.  In  order  that  the  floats  might  be  run  as  fre- 
quently as  possible  and  still  not  cause  the  times  of  upper  and  lower  transits  to  fall 
too  nearly  together,  the  observer  at  the  upper  transit  station  signaled  the  boatman 
when  and  what  float  to  run.  Twenty-six  floats  were  run  near  buoy  No.  2,  23  near 
buoy  No.  3,  41  near  buoy  No.  4,  26  near  buoy  No.  5,  and  17  near  buoy  No.  6. 

The  velocity  and  discharge  reductions  are  shown  on  pages  99  to  104,  papers  D.  The 
observed  velocities  were  reduced  to  mean  velocities  in  the  following  manner:  From 
the  meter  observations  at  buoy  No.  4,  on  the  same  day  a  table  of  velocity  ratios 
was  maae  (see  page  105,  papers  D) ;  this  table  gives  the  ratio  between  mean  velocities 
in  feet  per  second  for  the  total  depths  and  mean  velocities  in  feet  per  second  for  the 
total  depth  less  a  certain  number  of  feeL  the  reduction  in  feet  being  from  the  bottom 
upward.  Such  ratios  were  formed  for  fifteen  different  times  of  observations,  and  for 
reductions  in  depths  of  1,  3,  6,  9, 12,  and  15  feet,  the  latter  being  about  the  limit  of 
difference  between  the  length  of  rod  and  depth  of  water.  Then,  considering  the 
time  of  observation  and  the  difference  in  feet  between  the  depth  and  length  of  rod. 
the  measured  velocity  was  multiplied  by  its  proper  ratio  and  the  true  mean  velocity 
obtained  for  the  total  depth.  These  ratios,  as  obtained  at  observations  from  one  of 
the  buoySi  were  applied  to  rods  run  at  all  the  buoys,  which,  of  course,  was  not  strictly 
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prrper,  but  considered  far  bettor  than  thf>  application  of  any  formnla,  since  but  a 
z\sii:e  at  the  ratios  shows  that  any  known  Ibrmula  woold  be  totally  inapplicable. 
ll^se  ooirected  Tolocities  were  considered  an  forces  and  reaolTed  into  corresponding 
^  *  tfdtieB  aicting  at  right  angles  to  the  seetiony  the  paths  of  the  floats  havmg  been 
pmionaly  platW  to  a  oonyenient  sosJe,  thus  determining  the  observed  velocities 
aii4  the  directions.  The  distances  from  a  fixed  point  on  the  section  to  the  point 
whpfe  ihe  float  crossed  it  were  scaled  from  the  plat,  and  the  mean  low-water  depths 
t  i^n  from  the  platted  cross  section.  These  depths  were  a  mean  between  the  depths 
*'-'ke  upper  and  lower  cross  sections.  This  was  considered  more  reliable  in  view 
t>t  *be  great  variation  in  depths  between  the  two  sections.  The  mean  low- water 
'ir  ihsy  after  having  the  proper  gauge  correction  applied,  were  multiplied  by  the 
o'Tespondin^  mean  velocity  and  the  discharge  in  cubic  feet  per  second  on  the 
xrtical  obtained. 

Iiese  discharges  beine  platted  on  cross-section  paper  and  a  curve  constructed 
tliwgh  the  points  found,  then  the  areas  of  the  figures  gave  the  total  discharge  of 
th-doat  vertical  for  the  tide.    These  curves  are  shown  on  diagram  22  D. 

"he  mean  distance  from  the  shore  of  each  set  of  floats  was  taken  as  the  float  posi- 
tic  and  the  compartment  widths  taken  correspondingly.  See  diagram  6  D  for 
{•^'itionB  of  floats  and  compartment  widths.    The  final  reductions  for  loaded  rod  dis- 

lirje^e  are  shown  on  paees  106-112,  inclusive,  papers  D,  a  comparison  being  made 
-•'-Tiage  112  between  the  discharges  by  loaded  rods  and  metres.  The  total  discharge 
••{  lie  section  as  obtained  from  rod  measurement  is  found  to  be  slightly  smaller  than 
;V-  obtained  by  metre  observations,  the  loaded  rod  discharge  being  97  per  cent,  of 
ri»  aietre  discharge,  llie  best  discharges  on  verticals  to  compare  are  those  at  buoy 
Nt  4  and  rod  position  No.  4,  since  the  float  position  is  but  20  feet  east  of  buoy  No.  4, 
*r .  in  but  1  foot  less  water.  The  rod  discharge  on  vertical  No.  4  is  seen  to  be  ^ 
P''  «!ent.  of  the  discharge  on  the  vertical  on  buoy  No.  4,  and  if  these  discharges  are 
'Ji4e  proportional  to  the  relative  depths  we  find  that  with  eqrtal  depths  the  dis- 
'-■oTgea  differ  by  about  10  per  cent.  The  rod  and  metre  discharge  curves  are  sliown 
[  Uned,  one  over  the  other,  on  diagram  8  D.  A  comparison  of  the  relative  discharges 
iTir  near  the  beginning  or  ending  of  the  tide  can  not  be  made  from  the  diagram 
v:/«  thoee  portions  were  simply  sketched  in  to  complete  the  curves.  The  greatest 
•'uV-rences  are  noticed  when  the  velocities  are  greatest,  when  for  the  space  of  about 
4ttiDinnte8  the  metre  discharge  is  about  10  per  cent,  greater  than  the  rod  discharge. 
>j."€  the  depths  are  practically  the  same  these  curves  will  equally  well  represent 
'  -^n  velocities  for  the  sake  of  comparison.  As  to  field  methods,  the  choice  should 
urjioabtedly  be  given  to  metre  observations;  so  many  observers  are  required  for  rod 
M .  f  k  that  it  becomes  not  only  cumbersome  but  expensive.  One  point  not  to  be  over- 
i'^ed  in  rod  measurement  is  that  the  velocity  measured  is  not  that  acting  at  the 
^'-non  propter,  but  rather  the  mean  of  all  velocities  acting  on  the  rod  from  the  time 
:r  -A  placed  in  the  water  until  it  passes  the  lower  '' transit."  Except  in  uniformly 
•  '-inmcted  flumes  and  with  a  constant  head  of  water,  the  velocities  can  not  be  con- 
"i-wred  constant  for  any  but  "unit "  lengi;h  of  stream.  Whereas  the  metre  observa- 
T.i^s  j^ve  the  actual  velocities  only  existing  in  the  plane  of  the  cross  section,  so  that 
iT  .-plainly  not  strictly  legitimate  to  compare  the  two  systems,  since,  more  strictly 
^]*9ikiiigf  the  cross  section  of  the  stream  to  be  used  in  connection  with  the  rod  meas- 
im-ments  should  be  a  mean  of  a  great  number  of  cross  sections  taken  from  the  lower 
■Losit  up  at  least  so  far  as  where  the  floats  were  put  in  the  water,  if  not  still 
luber  iix>« 

A  very  strong  point  against  the  use  of  rods  in  tidal  streams  is  that  the  velocities 
a>  constantly  varying  and  that  they  do  not  vary  at  all  proportionally  to  any  known 
♦^»u«»e  or  element.  For  example,  at  one  stage  of  the  tide  we  may  find  strong  veloci- 
:<^  for  about  half  the  depth,  and  for  the  other  half  almost  slack  water;  again,  at 
uvther  sta^  the  velocity  may  be  almost  uniform  from  top  to  bottom;  and  there  is 
n«  uniibnnity  about  such  variations,  as  they  are  altogether  different  for  diflerent 
vAal  conditions.  Consequently  it  would  be  impossible  to  apply  any  corrootion  !for 
nt]H  vrhioh  did  not  reach  closely  to  the  bottom.  With  metres  we  are  enabled  to  bb- 
T4in  a  mnch  more  continuous  set  of  observations,  and  have  the  great  advantage  of 
obtaining  at  the  same  time  the  velocities  at  any  measured  depth,  whereas  rods  give 
\m  tlie  mean  velocity,  and  separate  observations  would  have  to  made  with  sub- 
ii>Tged  floats  to  obtain  bottom  or  mid-depth  velocities,  and  as  such  velocities  are 
^iwiys  wanted  the  obtaining  of  them  must  necessarily*  curtail  the  number  of  mean 
^flocities  obtained  by  rod  measurement.  Submerged  floats  are  imreliable  at  the 
Wt ;  we  are  never  sure  as  to  their  actual  submerged  depth,  or  whether  they  remain 
( ooatant.  When  the  suspending  surface  float  is  made  a  minimum,  to  influence  as 
little  as  possible  the  submerged  float,  then  the  submerged  float  having  almost  the 
^*me  specific  gravity  as  the  water  will  be  very  easily  influenced  by  vertical  currents 
and  eddies,  such  as  must  exist  in  streams  having  rough  bottoms.  There  is  but  little 
*li!iV'rence  between  the  two  methods  in  the  amount  of  office  work  necessary  for  dis- 
( burge  reductions,  but  the  amount  of  general  information  which  is  availaDle  from 
the  metre  observations  is  largely  in  excess  of  that  obtained  from  rods. 
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B0BIN6S. 

Three  borings  were  taken  on  the  bar  near  the  east  end  of  the  south  jetty.  The 
pilot  boat  EobL  H.  Cowan  was  used  on  this  work.  The  first  attempts  made  were  not 
Buccessfol;  a  2-inch  well  auffer  was  used  inside  of  a  2i-inch  pipe,  both  pipe  and 
auger  being  ^tted  in  section^  lenfi^s  so  as  to  enable  the  apparatus  to  be  used  at 
any  depths;  the  idea  was  to  sink  the  pipe  slowly  by  renv^ving  the  material  from  the 
inside  m  the  same  manner  as  a  well  would  be  bored.  Owing  to  our  inability  to  hold 
the  pilot  boat  still,  we  were  not  able  to  satisfactorily  handle  the  apparatus ;  in 
.  efforts  to  do  so  ^e  pipe  and  auger  were  twice  broken  in  two,  so  that  mially,  after 
many  discouraging  efforts,  the  attempt  was  given  up.  There  is  quite  a  swell  run- 
ning at  all  times  over  tke  bars,  and  it  is  only  in  the  calmest  weather  and  at  slack 
high  water  that  the  sea  would  be  calm  enough  to  work  with  any  sort  of  outfit  in 
such  localities.  With  three  heavy  anohors  out  and  lines  drawn  taut  there  was  still 
always  play  enough  in  tiie  lines  to  enable  the  pilot  boat  to  move  a  few  feet;  this 
would  cause  the  boat  to  run  against  the  pipe,  and  after  the  pipe  was  down  a  few  feet, 
BO  that  it  would  not  give  sideways,  the  natural  result  was  that,  by  the  action  of 
some  unusual  swell,  the  pipe  was>  bent  over  or  broken  off.  Attempts  were  made  to 
use  small  boats,  but  the  pipe  and  auser  could  not  be  used  from  them.  Finally  the 
foUowing  method  was  adopted :  A  Blake  hand  force  pump,  having  an  8-inch  cylin- 
der and  4-inch  stroke,  was  used  and  water  forced  through  a  1-inch  gas  pipe,  the  pipe 
being  made  in  sections  to  enable  a  ready  extension.  The  stream  of  water  forcin^]: 
the  material  away  from  the  end  of  the  pipe  or  more  thoroughly  saturating  it  the 
pipe  was  forced  down  by  hand.  The  pump  was  rigged  on  the  deck  of  the  pilot  boat 
afid  could  be  worked  by  2  or  4  men  at  once,  thus  enabling  us  to  bring  a  pressure  on  the 
cylinder  head  of  about  65  pounds  to  the  square  inch.  A  section  oi  rubber  hose  led 
from  the  pump  to  the  pipe,  so  that  the  pipe  could  be  sunk  from  a  small  boat  a  short 
distance  a>way.  thus  running  no  risks  of  the  pipes  being  broken  b^  contact  from  the 
pilot  boat.  Tne  greatest  thickness  of  material  penetrated  by  this  method  was  7.2 
ieet;  of  course  no  specimens  of  materials  were  obtained,  but  by  the  sound  of  the 
material  against  the  pipe,  and  by  the  different  sensations  of  touch  as  the  pipe  de- 
scended, a  very  good  knowledge  of  the  nature  of  the  material  could  be  obtamed. 

The  location  of  the  borings  is  shown  on  the  large  map.  No.  1,  which  is  a  few  hun- 
dred feet  southwest  from  the  outer  end  of  the  Jetty,  was  taken  in  12.3  feet  of  water ; 
the  first  4  feet  penetrated  was  composed  of  rather  coarse  sand,  slightly  mixed  with  fine 
shell,  we  then  met  a  layer  about  one-half  of  a  foot  thick  of  fine  compact  coquina, 
then  again  about  2.7  feet  of  the  coarse  sand ;  here  the  pipe  refused  to  go  any  deeper, 
owing  not  to  the  fact  of  having  encountered  any  harder  material,  but  rather  because 
of  the  excessive  friction  of  the  material  already  passed  through  against  the  sides  of 
the  pipe.  Boring  No.  2  was  located  about  400  feet  northeast  from  the  end  of  the 
jetty  and  was  in  12.7  feet  of  water.  The  material  encountered  was  first  about  3.5 
feet  of  the  usual  coarse  sand,  and  then  a  fine  compact  sand  which  could  be  penetrated 
only  a  few  inches,  and  which  gave  a  clear  rinspng  sound  when  the  pipe  was  forced 
down  hard  against  it.  The  total  depth  reaiSied  was  about  3.6  feet.  Boring  No.  3 
was  located  about  300  feet  due  east  from  the  end  of  the  jetty  and  in  11.2  feet  of  water. 
A  depth  of  about  2.5  feet  was  reached,  the  material  being  all  hard  compact  sand. 

The  depths  in  the  vicinity  of  where  the  borings  were  taken  do  not  seem  to  have 
changed  materially  for  many  jears,  say  since  1856,  though  between  1843  and  1856  there 
was  quite  a  noticeable  shoahng  in  connection  with  a  seaward  movement  of  the  bar. 
Since  1856  the  bar  just  north  of  the  east  end  of  the  south  Jetty  has  moved  seaward, 
as  indicated  by  the  18-foot  contour,  about  1,400  feet.while  the  water  on  the  bar  has 
deepened  from  7  or  9  feet  to  from  13  to  14  feet.  The  character  of  the  borings  would 
indicate  that  the  bottom  would  form  a  good  foundation  for  any  Jetty  or  sinular  con- 
struction, while  it  seems  also  apparent  that  the  material  is  of  such  a  nature  as  will 
readily  admit  of  its  being  acted  on  by  scour.  The  pilots  of  the  vicinity  say  that  the 
bottom  on  all  shosds  and  bars  is  much  harder  on  flood  than  on  ebb  tide,  although 
not  able  to  offer  any  explanation  for  such  a  condition,  saying  they  simply  Judge 
from  the  manner  in  which  their  anchors  hold. 

There  seems  to  be  a  steady  growth  eastward  of  Amelia  Island  and  almost  a  propor- 
tional eating  away  to  the  westward  of  Cumberland,  amounting,  in  the  latter  case,  to 
about  400  feet  since  1869.  Appearances  seem  to  indicate  that  within  certain  limits 
the  shoals,  particularly  the  north  shoals,  are  of  a  shifting  nature,  that  any  storm  or 
unusual  tide  with  a  heavy  sea  will  change  them  quite  perceptibly.  This  was  illus- 
trated plainly  when  we  were  running  levels  from  Am^a  Island  to  the  boUers  and 
Cumberland  Island. 

Pieces  of  iron  gaspipe,  to  act  as  <tnming  points,  were  put  down  at  low  water  on 
certain  shoals;  when  nrst  put  down  they  were  on  shoals  so  as  to  be  from  one-half  to 
1  foot  of  water ;  it  was  noticed  several  days  later,  when  the  tide  was  within  half  a 
foot  of  the  low  water  of  the  day  the  pipes  were  put  down,  that  the  pipes  were  in 
from  2  to  3  feet  of  water.  It  was  noticed  that  sand  stirred  up  in  walking  over  the 
shoals  would  be  carried  along  several  feet  with  the  tide  before  being  deposited.  It 
seems  but  natural  that  the  conformation  of  such  shosda  should  be  changed  materially 
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imdet  tlie  action  of  breakers  and  tide  combined :  this  action  being  mnch  the  same  as 
ean  always  be  noticed  in  the  surf  along  shore,  tne  breakers  stirring  up  the  sand  and 
other  material,  the  strong  nnder-tow  or  back  flow  drawing  it  seaward  at  the  same 
-ini^  that  the  tide  gives  it  a  moTcment  of  translation. 

It  vas  the  endeavor  to  make  both  field  and  office  work  as  practical  as  possible, 
b«in|  such  an  amount  of  refinement  in  the  office,  mapping,  and  reduction  work  as 
^ooil  he  commensurate  with  the  accuracy  or  reliability  of  the  results  from  the  field 
r*^LS  and  methods. 

Th?  progress  of  the  survev  was  reported  to  you  trimonthly  on  forms  provided  for 
that  purpose.  The  steam  launch  was  of  the  greatest  service  on  the  survey,  not 
'J«>n^  in  taking  soundings  but  in  general  survey  work. 

The  following  statement  gives  her  running  expenses  for  the  time  she  was  on  the 
siajvty: 

En  <pieer,  Balory,  ii'months,  at  $75 $318. 75 

"^Ikelsman,  salary,  4^  months,  at  $35 148.75 

Watsr.  6,375  gallons,  at  i  cent 21.25 

Cos!  lOi  tons,  at  $7.50 78.75 

Ker«ene  oil,  4  gallons,  at  20  cents , .80 

Uirtoil,  4  gallons,  at$l 1 4.00 

'  Tlider  oil,  4  gallons,  at80  cents 3.20 

Scdv  20  pounds,  at  5  cents 1.00 

VTase.  8  pounds,  at  12^  cents 1.00 

Pain, 5J  q u arts,  at  50  cents - 2.75 

lociiental  repairs 5.70 

585.05 

Iixladiiig  the  runs  to  and  from  Savannah,  the  total  number  of  miles  run  was  2,007 
Who  we  consider  the  additional  time  it  would  have  been  necessary  to  have  re. 
tained  Burveyors  and  other  assistance  on  the  work,  had  a  small  boat  and  crew  been 
'ise^  frona  which  to  take  the  soundings,  we  at  once  see  that  the  launch  was  a  decid- 
e>j It  economical  element. 

Tk  preparation  of  plans  and  the  report  on  this  survey  has  been  interrupted  and 
delved  hy  various  surveys,  examinations,  and  reports  which  it  was  necessary  to 
▼oil  up  more  immediately.  Such  work  consisted  m'  the  preparation  of  maps,  dia- 
gram, etc.,  of  the  survey  of  harbor  at  Brunswick,  Ga. ;  survey,  plans,  etc.,  of 
•T«:kyl  Creek,  Ga. ;  survey,  plans,  and  report  on  military  reservation,  Amelia  Island, 
Fla.;  annual  examinations  and  reports  of  Cumberland  Sound,  Jekyl  Creek,  and 
BmBswick,  and  completion  of  survey  of  harbor  at  Brunswick,  Ga. 
Tae  anrvey  was  completed  and  the  party  disbanded  on  the  28th  of  May,  1889. 
Miny  of  the  satisfactory  results  obtained  on  this  work  are  due  to  the  efficient 
«  nices  of  my  assistants.  In  this  respect  I  can  not  too  highly  recommend  Mr.  George 
W.  Brow^,  assistant  engineer,  who  had  charge  of  the  gauging  operations ;  Mr.  John  L. 
Van  Omnm.  surveyor,  who  took  the  offshore  current  observations  and  was  of  great 
service  on  tne  general  survey  work,  and  also  Mr.  George  Gammont,  leadsman,  who, 
in  addition  to  being  an  extremely  useful  aU-around  man,  always  manifested  an  inter- 
»t  ia  the  work  and  a  desire  for  its  success.  Mr.  George  F.  Riggs,  surveyor,  was 
aL^}  of  ^eat  service  in  the  various  duties  he  was  called  upon  to  nerform. 
The  following  plans,  papers,  and  books,  accompany  this  report  :* 

Tables  and  papers  A,  16  pages. 

Tables  and  papers  B,  26  pages. 

Diagrams  B,  IB  sheets. 

Tables  andpapers  C,  30 pages. 

Diagrams  C,  13  sheets. 

Tables  and  paupers  D,  112  pages. 

Diagrams  D,  24  sheets. 

One  larffe  map  4|  feet  by  8  feet,  scale  1  inch =400  feet. 

One  roll^record  of  self-registering  gauge  at  boilers. 

Eleven  note  books,  soundings. 

Eight  note  books,  gauging  and  currents. 

Eight  note  books,  transit  notes. 

Twelve  note  booKs,  tide-gauge  records. 

Nine  note  books,  cross-section  notes. 

Four  note  books,  levels  and  miscellaneous. 
Very  respectfully,  your  obedient  servant, 

MiLNOR  P.  Paret, 

Assistant  Engineer, 
First  Lieut.  O.  M.  Carter, 

Corps  of  Engineers,  U.  S,  A, 


'  Omited. 
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report  of  the  board  op  engineers  on  improtement  of  oum- 
berlanb  sound,  georgia  and  florida. 

The  Board  of  Enginei^rs, 
Ifew  TorJc  City^  March  lly  1891. 

General  :  In  accordance  with  the  instmctions  contained  in  your  in- 
dorsement of  November  26, 1890,  upon  the  project  of  First  lieut.  O,  M. 
Carter,  Corps  of  Engineers,  for  the  expenditure  of  the  appropriatioa 
of  September  19, 1890,  for  Cumberland  Sound,  Georgia  and  Florida, 
The  Board  of  Engineers  has  made  a  Ml  investigation  of  the  condition 
of  the  works  of  improvement  in  progi^s  at  that  place,  and  has  the 
honor  to  submit  the  following  report  thereon: 

Afber  carefully  examining,  in  company  of  the  District  Engineer,  Cap- 
tain Black,  the  similar  works  now  under  construction  at  the  mouth  of 
the  St.  Johns  Eiver,  and  one  member  having  obtained  information  as 
to  the  progress  to  date  of  those  at  Charleston,  S.  C,  the  Board  visited 
Cumberland  Sound  in  company  with  the  District  Engineer,  Lieutenant 
Carter,  on  February  3  and  4,  and  inspected  the  works  in  detail.  It 
then  proceeded  to  the  office  at  Savann^,  and  examined  the  maps  and 
records  on  file  bearing  on  the  subject.  Lieutenant  Carter  was  afforded 
every  opportunity  to  express  his  views,  and  gave  much  information  to 
the  Board. 

The  improvement  of  this  harbor  entrance  by  jetties  was  discussed  in 
some  detail  by  General  GiUmore  in  his  Annual  Eeport  for  1876.  His 
final  prqiect,  which  was  approved  and  is  now  in  process  of  execution, 
is  contained  in  his  Annual  Eeport  for  1879.  A  summary  of  work  done 
to  date  is  contained  in  the  Annual  Beport  of  the  Chief  of  Engineers 
for  1888,  on  page  1054. 

The  area  of  the  tidal  basin  is  about  27  square  miles.  The  tidal  inflow 
and  outflow  between  Cumberland  Sound  and  tributary  waters  on  the 
one  hand  and  the  ocean  on  the  other  traverses  a  deep  channel  between 
Amelia  Island  and  Cumberland  Island.  Lieutenant  Carter's  "Fort 
Clinch  Section^  crosses  this  channel  nearly  at  right  angles,  starting  at 
a  point  about  4,000  feet  eastward  of  Fort  Clinch,  and  following  a  lim* 
running  nearly  north  and  south.  This  section  extends  from  Amelia 
Island  to  Pehcan  Shoal,  and  has  a  width  of  3,140  feet,  a  midtide  cross 
section  of  95,820  square  feet  and  a  maximum  depth  of  49  feet.  At  mean 
ebb  outflow  the  mean  area  of  cross  section  is  94,222  square  feet,  the  cor- 
responding mean  ebb  velocity  being  about  2  feet  per  second;  at  moan 
flood  inflow  these  quantities  are  97,676  square  feet,  and  1.8  feet  respec- 
tively. These  figures  result  from  a  set  of  gaugings  recently  made  under 
the  direction  of  Lieutenant  Carter,  and  they  do  not  ditt'er  materially 
from  General  Gilhnore's  original  assumptions. 

Lieutenant  Carter's  "  Pelican  Shoal  Section  ^  begins  at  the  northern 
end  of  this  Fort  Clinch  Section,  and  extends  on  a  straight  line  along 
the  shoal  to  Cumberland  Island.  The  width  is  about  7,500  feet,  and  the 
sectional  area  about  65,000  square  feet.  The  north  jetty  lies  to  the 
northward,  nearly  parellel  to  this  section  and  but  a  short  distance  from  it. 

Across  tnese  two  sections  passes  all  the  tidal  flow  that  need  be  con- 
sidered. ♦.The  entire  ebb  volume,  as  reported  by  Lieutenant  Carter,  is 
about  5,280.000,000  cubic  feet.  His  entire  flood  volume  does  not  differ 
materially  nrom  these  figures. 

The  deep  channel  between  Cumberland  and  Amelia  islands  extends 
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seaward  half  a  mfle  or  more  past  the  latter,  and  has  continued  essen- 
tially unchanged  for  many  years.  At  its  seaward  terminus  occurs  the 
peadaltun-like  shifting  of  channel  so  common  on  this  coast.  The  nat- 
urilly  straight  course  across  the  bar  is  slowly  deflected  southward  by 
the  encroachment  of  sand  coming  from  the  north,  until  its  increasing 
leigth  becomes  too  great  for  maintenance,  when,  usually  in  some  storm, 
the  outflowing  tide  again  breaks  a  new  channel  straight  across  the  bar, 
aod  the  same  cycle  of  changes  is  resumed. 

The  changes  of  channel  of  this  character  which  have  occurred  at  the 
CLtrance  to  Cumberland  Sound  are  approximately  known  from  the  re- 
corded sailing  courses,  and  they  are  suggestive.  In  1843  the  survey 
shewed  that  there  existed  two  well-marked  channels,  one  leading  east- 
ward across  the  bar  and  the  other  southward,  in  a  direction  approxi- 
nutely  parallel  to  the  shore  of  Amelia  Island.  From  the  existence  of 
a  double  channel  at  this  date,  it  api>ears  probable  that  the  easterly 
nute  had  been  opened  quite  recently.  At  the  next  record,  in  1855,  the 
i«<athem  channel  had  disappeared  and  the  eastward  channel  had 
slifted  considerably  toward  the  south.  A  gradually  progressive  south- 
eiiv  movement  of  this  channel  continued  as  shown  by  the  records  of 
tLe  years  1856, 1 857,1869, 1874,  and  1876 ;  but  at  the  next  record,  in  1879, 
ttis'channel  had  disapx>eared  and  a  new  one  had  broken  out  far  to  the 
northward.  The  period  of  the  cycle  in  this  case  thus  appears  to  have 
bten  about  25  years.  Since  1879  the  channel  has  been  slowly  working 
"^Kithward  again,  as  appears  from  the  records  of  1882, 1883, 1885  and 
18(K)-  At  the  present  time,  therefore,  the  conditions  existing  at  the 
bar  conspire  to  cause  a  decided  tendency  toward  a  southerly  movement 
of  the  channel. 

The  natural  depth  on  the  bar  at  mean  low  water  has  varied  from  11 
to  12.5  feet  at  mean  low  water,  and  the  works  of  improvement  have 
not  yet  progressed  far  enough  to  cause  any  well-marked  change  for  the 
better.    The  mean  rise  and  fall  of  the  tide  is  about  6  feet. 

The  progress  of  jetty  construction  has  been  the  following:  The  north 
jetty  was  begun  in  June,  1881,  and  work  on  it  ceased  in  March,  1883. 
The  length  of  the  foundation  course  was  7,372  feet,  with  a  second  course 
1.366  feet  long  where  Cumberland  Channel  was  crossed.  The  top  of 
this  north  jetty  now  averages  about  3  or  4  feet  below  mean  low  water, 
except  near  the  shore  end  where  it  has  been  raised  above  that  plane. 
Pelican  Shoal  forms  a  kind  of  natural  extension  reaching  to  the  bar, 
bat  it  is  subject  to  erosion  by  currents  and  can  not  be  trusted  to  per- 
form useful  contraction  work. 

Tbe  south  jetty  abuts  on  Amelia  Island  at  a  point  about  2,500  feet 
oataide  of  the  eastward  end  of  the  north  jetty  as  now  constructed.  It 
was  begun  in  May,  1882,  and  work  has  continued,  with  long  intermis- 
sions from  lack  of  fiinas,  up  to  the  present  time.  It  is  now  about 
lrt,000  feet  long,  of  which  about  1,000  feet  at  the  shore  end  have  been 
raised  above  the  plane  of  mean  low  water.  The  next  3,000  feet  are 
a^x>at  at  the  level  of  that  plane.  The  remainder  consists  of  a  founda- 
tion course  only  lightly  covered  with  stone.  At  mean  low  wator  it  is 
submerged  to  a  depth  of  about  12  or  13  feet. 

The  present  condition  of  this  improvement  can  not  be  regarded  as 
satisfactory,  especially  in  view  of  the  fact  that  the  funds  now  available, 
or  likely  soon  to  become  available,  are  insuflBcient  to  executo  work  re- 
quired by  existing  conditions  to  be  done  with  great  promptitude.  This 
i^  apparent  frrom  the  following  statement: 
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The  north  jetty  in  no  degree  checks  the  natural  encroachment  of  the 
sand  advancing  fix)m  north  to  south  upon  the  channel  across  the  bar. 
This  movement  as  shown  above^  has  continued  since  1879,  and  although 
perhaps  checked  a  little  by  the  incomplete  south  jetty,  now  threatens  to 
shoal  up  the  narrow  passage  still  remaining  north  of  it,  and  thus  to 
compel  the  whole  flow  to  cross  the  jetty.  The  survey  of  June,  1890, 
showed  that  the  width  between  the  jetty  and  the  northerly  12-foot  curve 
had  been  reduced  from  900  feet  in  1889  to  about  400  feet  The  proposed 
locus  of  the  deep-water  entrance  is  thus  choked  up  by  an  immense  mass 
of  sand  which  already  throws  a  strong  current  over  the  outer  extremity 
of  the  south  jetty;  or  rather,  oi^er  the  single  foundation  course  which 
represents  a  jetty  in  this  vicinity.  Moreover,  an  extensive  southerly 
I)ocket  exists  in  the  southerly  12-foot  contour  which  crosses  the  line  of 
the  jetty  still  further  shoreward,  and  this  may  assist  the  navigable  bar 
channel  to  desert  the  desired  route  entirely. 

But  this  is  not  all.  A  tendency  to  open  a  northerly  or  swash  chan- 
nel across  Pelican  Shoal,  at  a  point  about  4,000  feet  in  front  of  the  pres- 
ent end  of  the  north  jetty,  has  recently  been  developed.  Here  the  12-foot 
contour  has  formed  a  large  pocket  and  nearly  joins  the  outer  12-foot 
contour.  This  suggests  new  and  dangerous  possibilities,  which  call  for 
a  prompt  extension  of  the  north  jetty.  Lieutenant  Carter  estimates 
that  the  funds  now  available  will  permit  a  6,000-foot  extension  of  the 
foundation  course,  consisting  of  a  100-foot  mattress  covered  with.  12 
inches  of  stone.  Miis  application  is  recommended  by  him  and  approved 
by  Colonel  Craighill,  the  Division  Engineer,  and  this  Board  concurs  in 
the  recommendation.  Ko  further  raising  of  the  south  jetty  can  safely 
be  undertaken  until  this  is  done. 

The  Board,  after  consideration  of  all  the  conditions  existing  at  Cum- 
berland Sound,  does  not  advise  any  radical  change  in  the  general  location 
of  the  jetties  as  originally  proposed.  Ik  does  not  think  that  a  single 
jetty  on  the  north  side  of  the  channel,  curving  gently  to  the  south, 
would  secure  the  deep  water  needed;  but  is  of  opinion  that  two  jet- 
ties will  be  necessary^  and  that  they  should  reach  deep  water  by  the 
shortest  line.  Such  jetties,  in  case  shoals  form  in  front  of  them,  will 
require  a  less  amount  of  extension  than  jetties  which  curve  toward  par- 
allelism to  the  shore.  In  time  of  fogs  and  heavy  weather  straight  jet- 
ties would  give  an  entrance  more  easily  navigated  than  curved  ones. 
The  idea  that  such  a  curved  channel  conforms  to  the  natural  require- 
ments of  the  site  and  opposes  the  action  of  the  natural  forces  less  than 
any  other,  is  believed  to  be  fallacious,  because,  when  the  tendency  to  a 
southerly  movement  of  the  sand  is  removed  by  the  construction  of  a 
north  jetty  raised  to  high  water,  the  conditions  will  be  materially  modi- 
fied, and  there  will  remain  little  or  no  tendency  in  the  channel  over 
the  bar  to  shift  southward. 

The  width  between  jetties  at  the  bar  and  their  exact  location  in  this 
vicinity  were  loft  somewhat  indefinite  in  the  original  project.  General 
Gillmore's  discussion  (1876)  indicated  4,000  feet  as  requisite  with  high 
jetties  to  give  a  depth  of  20  feet  at  mean  low  water;  but  his  final  proj- 
ect (1879),  which  contemplates  low  jetties,  specified  from  3,000  to  3,500 
feet.  The  location  given  on  Lieutenant  Carter's  blue  print  accompanj^- 
ing  his  report  indicates,  as  his  understanding  of  the  approved  project, 
2,700  feet. 

The  width  at  the  entrance  is  a  matter  of  great  importance.  In  view 
of  past  experience  on  works  of  this  character  on  this  coast,  although 
none  of  them  have  yet  progressed  far  enough  to  afford  positive  data. 
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it  seems  prudent  to  locate  the  constructions  in  a  manner  to  render  it 
possible  to  resort  to  liigli  jetties  if  necessary.  But  this  demands 
enough  width  at  their  outer  extremity  to  permit  a  tidal  inflow  sufficient 
to  maintain  the  natural  tidal  prism  nearly  undiminished.  According  to 
Deatenant  Carter's  figures  the  mean  discharge  between  Cumberland 
aad  Amelia  islands  during  ebb  is  about  240,000  cubic  feet  per  second^ 
aid  the  mean  ebb  velocity  in  the  Fort  Clinch  section  is  2  feet  per  sec- 
(»d.  If,  then,  the  whole  outflow  were  confined  to  a  deep  section  at  the 
ste  of  the  Fort  Clinch  Section,  of  similar  form  and  with  the  same  mean 
^locity  of  2  feet  during  ebb,  a  cross  section  of  120,000  square  feet 
^old  be  needed.  With  jetties  3,900  feet  apart  at  their  outer  ends, 
aad  a  mean  depth  of  23  feet  at  mid-tide  between  the  jetties,  the  sec- 
wdl  would  be  but  90,000  square  feet.  A  reduction  of  section  from 
liO,000  square  feet  at  the  gorge  to  90,000  square  feet  between  the  ends 
(f  the  jetties  would  be  large;  and  any  less  width  would  probably  re- 
sdt  in  excessive  depths  or  in  a  considerable  reduction  of  tidal  vol* 
une. 

These  figures  indicate  that  to  provide  for  the  contingency  of  a  resort 
t>  high  jetties  the  works  should  be  located  so  as  to  leave  a  channel  of 
at  leaat  3,900  feet  between  them.  Should  it  be  found  during  the  con- 
aruction  that  lower  jetties  will  afford  sufficient  depth,  it  mil  not  be 
Becessary  to  raise  the  south  jetty  throughout  its  whole  length  to  high 
^ter ;  and  any  narrowing  of  the  waterway  which  may  become  desira- 
Ue  can  be  obtained  by  spurs.  A  width  too  great  can  thus  be  corrected 
RadUy,  but  a  width  too  small  will  entail  the  necessity  of  a  removal 
ad  reconstruction  of  work  done,  and  this  at  no  inconsiderable  expense. 
Tor  these  reasons  the  Board  considers  that  the  projected  width  should 
lie  established  at  3,900  feet. 

It  is  probable  that  the  north  jetty  may  have  to  be  raised  ultimately 
to  high  water  to  prevent  sand  moving  south  over  it  into  the  channel. 
Ihe  ultimate  section  should  be  composed  of  a  mattress  of  log  founda- 
tion and  a  hearting  of  small  stone  covered  by  heavier  stone.  The  lat- 
ter in  going  outward  should  increase  in  weight  from  1,000  pounds  to  5 
tons  as  the  low-water  depth  increases  from  zero  to  12  feet.  Beyond 
this  depth  still  heavier  stones  should  be  used.  The  side  slopes  should 
le  as  steep  as  such  stones  will  stand.  A  width  on  top  of  10  feet  at 
higli  water  is  sufficient. 

Tlie  Board  has  indicated  upon  an  accompanying  copy*  of  Lieutenant 
Carter's  blue  print,  marked  "  proposed  revision  of  project,"  the  posi- 
tion of  jetties  conforming  to  these  views.  It  is  to  be  regretted,  since 
the  north  sand  bank  has  moved  so  far  southward,  that  the  existing 
soatih  jetty  is  located  so  far  northward  5  because  this  not  only  compels 
the  construction  of  the  north  jetty  upon  a  difficult  location,  but  also 
leaves  an  immense  mass  of  sand  in  the  proposed  channel  to  be  removed 
by  d  redging  or  otherwise.  The  only  alternative,  removal  and  reeon  struc- 
tioii  of  a  large  part  of  the  south  jetty  appears  however,  too  costly  to  be 
advisable. 

The  general  order  of  the  work  under  future  appropriations  should  be 
the  following,  considerable  discretion  being  left  to  the  engineer  in 
charge,  to  meet  new  conditions  as  they  arise:  The  constructi<m  of  the 
north  jetty  should  be  first  undertaken,  and  it  should  be  raised  to  a 
heii^ht  sufficient  to  effectually  stop  the  sand  movement  southward ;  then 

•  Not  printed* 
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the  south  jetty  should  be  raised  and  extended,  as  may  be  found  neces- 
sary to  obtain  the  desired  depth  over  the  bar. 
Bespectfiilly  submitted. 

Henry  L.  abbot, 
Colonel  of  Engineers^  Bvt  Brig,  Oen.j  U,  8.  A.j    . 

President  of  the  Board, 

C.  B.   COMSTOOK, 

Colonel  of  JEnginserSj  Bvt.  Brig,  Oen,y  U,  8.  A. 

D.  C.  Houston, 

Colonel  of  Engineers. 
G.  L.  Gillespie, 

lAeut.  Colonel  of  Engineers. 
Brig.  Gen.  Thomas  L.  (Usey, 

Chief  of  Engineers^  (I.  8.  A. 

[First  indonement.] 

Opfiob  Chief  of  Engineers, 

U.  S.  Army, 
March  13^  1891. 
Approved. 

Thos.  Lincoln  Casey, 

Brig.  Oen.j  Chief  ojf  Engineers. 


N  10. 


removing  sunken  vessels  or  craft  obstructing  or  endangering 

navigation. 

wrecks  in  savannah  harbor. 

As  recommended  by  the  Chief  of  Engineers,  the  Assistant  Secretary 
of  War,  under  date  of  April  23, 1890,  made  an  allotment  of  $100  from 
the  original  indefinite  appropriation  for  removal  of  wrecks,  etc.^  to  en- 
able Lieut.  O.  M.  Carter,  Corps  of  Engineers,  to  make  an  examination 
of  certain  wrecks  obstructing  the  navigation  of  Savannah  Harbor. 

This  examination  was  made  and  under  date  of  August  23, 1890,  the 
following  report  was  made  to  the  Chief  of  Engineers: 

United  States  Engineer  Office^ 

Neio  York,  N.  Y.,  August  $S,  1890. 

General:  I  have  the  honor  to  submit  the  foUowing  report  of  an  examination  of 
the  sunken  vessels  or  craft  obstructing  or  endangering  navigation  in  Savannah 
Eiver  and  Harbor,  with  a  view  to  their  removal. 

The  sum  of  $100  was  allotted  for  the  purpose  of  making  the  examination,  which 
was  done  during  the  month  of  July,  1890,  the  above  amount  being  expended. 

There  were  found  in  the  channel,  or  sufficiently  near  it  to  endanger  navigation, 
the  wreck  of  three  steamers,  three  sunken  barges  or  flats,  some  pieces  of  crib  worlc^ 
and  a  pile  of  ballast. 

The  wreck  of  the  steamer  ffdbersham  lies  in  Wreck  Channel,  near  the  fourth  spur 
of  the  Fig  Island  jetty,  about  1,200  feet  below  the  Savannah,  Florida  and  Western 
Bailway  wharves.  She  was  a  stem-wheel  steamer,  135  feet  long,  25  feet  wide,  of 
200  touB  burden,  had  oaken  timbers  and  pine  plank  3  inches  thick.  She  was  built 
by  H.  F.  Willink,  of  Savannah,  was  blown  up  and  sunk  near  Screvens  Ferry  in 
1862,  and  was  removed  to  her  present  position  shortly  after  the  close  of  the  war, 
her  machinery  having  been  taken  out.  She  is  deeply  imbedded  in  the  sand,  and  the 
depth  of  water  around  her  varies  from  8  to  15  feet  at  mean  low  water.  Some  pieces 
of  the  steamer  Milledgeville  lie  in  the  vicinity  of  the  Habersham,  one  piece  being 
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lidged  affainflt  her.  A  sunken  barge  lies  alongside  the  Hdberaham.  It  is  estimated 
tbat  ^,500  will  be  necessary  to  break  np  and  remove  tbe  wreck  of  the  ffahtrsham 
asxd  tbe  barge,  and  about  $900  for  the  other  pieces  of  wreckage  in  that  vicinity. 

Al>out  500  leet  above  the  Habersham  is  some  wreckage  that  seems  to  be  fragments 
( f  crib  work  sunk  during  the  war.  The  water  surrounding  it  is  from  7  to  18  feet  in 
depth  at  mean  low  water.  The  sum  of  $1,000  is  estimated  as  necessary  for  its 
p-nioval. 

Five  hundred  feet  below  the  Habersham  is  a  sunken  sand  flat  right  side  up  in  about 
1  >  feet  of  water.  This  flat  is  about  55  feet  long  and  15  feet  wide.  It  is  estimated  that 
i  c:iii  be  removed  for  about  $300. 

<  Opposite  the  upper  end  of  the  new  Central  Railroad  wharf  and  about  200  feet 
turn  shore  is  a  sunken  obstruction  that  seems  to  be  a  barcre  filled  with  brick.  The 
Wge  is  heavily  timbered  and  ironed,  is  firmly  imbeddea  in  the  sand,  and  lies  in 
7i>n\  6  to  8  feet  water.  The  cost  of  removing  this  obstruction  is  estimated  at  about 
?1.700. 

Jast  below  the  city  water  works  and  near  Hammond;  Hull  &  Co.'s  wharf,  lies  the 
rreck  of  the  steamer  General  Lee.  In  the  custom-house  records  of  December  21, 1863, 
Ike  is  described  as  a  stem-wheel  steamer,  138  feet  long,  27  feet  beam,  4.6  feet  depth 
'( holdy  and  250  tons  burden ;  built  at  Jacksonville,  Fla.,  in  1859.  She  lies  near  the 
bore  iB  about  10  feet  of  water,  and  can  be  removed  at  an  estimated  cost  of  about 

:,800, 

In  the  "Bieht/'  what  has  hitherto  been  called  a  wreck,  was  found  upon  examina- 

on  to  be  a  pile  of  rock,  probably  ballast  thrown  out  by  some  vessel.  The  top  of 
be  pile  is  4.5  feet  below  low- water  level,  and  the  depth  of  water  surrounding  the 

le  is  from  20  to  24  feet.  It  is  estimated  that  this  obstruction  can  be  removed  by 
iredging  for  the  sum  of  $450. 

The  shape  and  position  of  the  obstructions  described  above  are  shown  on  the  ap- 
>:nded  sheets,*  lettered  A  to  K  inclusive. 

In  all,  the  sum  of  $9^570  is  asked  to  be  allotted  for  the  purpose  of  removing  sunken 
vessels  and  other  craft  obstructing  or  endangering  navigation  in  Savannah  River 
ind  harbor.  Should  the  dredging  necessary  to  remove  the  shoals  caused  by  these 
wrecks  be  included  in  the  work,  the  above  estimate  should  be  increased  to  $11,270. 

I  respectfully  reconmiend  that  the  sum  of  $11,270  may  be  allotted  for  the  execu- 
tion oi  the  work  herein  described. 

Summary, 


Sheet. 


Kame  of  wreck. 


Location. 


Efttimated 

cost  of 

removal. 


AandG-  . 

landG  . 
BandG.. 
Cand  G. 
DandH  . 

F 

E  and  K. 


Steamer  Habersham  and 
eanken  barge. 

Steamer  MiUsdgeviXU 

Crib  work 

Sand  fiat 

Flat  loaded  with  brick 

Steamer  General  Lee 

Ballast  Pile 


Saperriaion  and  contingencies,  10  per  cent. 


Dred£^g,  if  included  in  this  work . 
Total,  to  include  dredging 


Wrecks  Channel. 


...do 

...do 

...do 

Valo  Royal  Wharf.. 
"Below  wat«»r  wbrks. 
In  the  •■Iii;;ht" 


$2,500 

900 
1,000 

300 
1,700 
1,800 

450 


8,700 
870 


9,570 
1,700 


11,270 


Respectfully  submitted. 

0.  M,  Carter, 
First  Lieutenant,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  S,  A. 

These  wrecks  beine  deemed  obstractionsto  navigation,  it  was  recom- 
mended by  the  Chief  of  Engineers,  under  date  of  September  9, 1890, 
that  if  not  removed  by  the  owners  after  the  nsiial  notice,  that  tliey  be 
i-einoved  by  the  United  JStates  under  the  provisions  of  section  4  of  the 
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river  and  harbor  act  of  June  14, 1880,  at  an  estimated  cost  of  $7,975, 
and  that  the  sum  mentioned  be  allotted  for  the  purpose  from  the  in- 
definite appropriation  for  the  removal  of  wrecks,  etc.,  provided  for  by 
the  section  referred  to. 

This  recommendation  was  approved  by  the  Secretary  of  War  Sep- 
tember 13^  1890. 

The  Chief  of  Engineers  was  of  the  opinion  that  the  indefinite  appro- 
priation for  the  removal  of  wrecks  was  not  available  for  the  removal  of 
crib  work,  ballast,  and  for  executing  dredging,  and  therefore  the  esti- 
mated cost  of  those  items  was  deducted  from  the  sum  of  $11,270,  asked 
for  in  report  of  August  23, 1890. 

The  notice  required  by  section  4  of  the  river  and  harbor  act  of  Junci 
14,  1880,  to  all  persons  interested  in  the  wrecks  proposed  to  be  re- 
moved, was  given  by  advertisements  in  the  local  newspaper,  and  pro- 
posals for  removing  the  wrecks  were  invited.  No  action  having  been 
taken  by  the  owners,  the  proposals  were  opened  December  10, 1890. 
An  abstract  of  the  proposals  received  will  be  found  in  the  applended 
table. 

The  following  is  report  of  operations  in  ftill: 

United  States  Engineer  Office, 

Savannah,  Ga.,  March  6j  1891. 

General:  In  compUance  with  Circular  No.  3,  Headquarters  Corps  of  Engineers, 
U.  8.  Army,  Washington,  D.  C,  May  29, 1889, 1  have  the  honor  to  submit  the  follow- 
ing report  of  the  removal  of  certain  wrecks  ft-om  the  Savannah  Harbor,  Georgia. 

A  report  of  an  examination  made  to  determine  the  cost  of  removing  the  wiecks  or 
obstructions  of  (1)  steamer  Habersham  and  barge,  (2)  steamer  Milledgeville,  (3) 
steamer  General  Lee,  (4^  sand  flat,  (5)  flat  loaded  with  brick,  (6)  crib  work,  (7) 
baUast  stone,  was  sabmitted  by  me  on  August  23, 1890,  to  which  I  respectfuUy  refer 
for  details. 

The  removal  of  the  first  five  obstmctions  named  was  authorized  by  the  Acting 
Secretary  of  War  on  September  13, 1890,  and  the  sum  of  $7,975  was  aUotted  for  that 
purpose.  Formal  bids  were  opened  December  10,  1890,  and  on  December  15,  181 K), 
the  contract  for  the  removal  of  these  obstructions  was  awarded  to  Mr.  Charles  W. 
Johnston,  of  Lewes,  Del.,  for  the  sum  of  $3,900.  The  contract  was  signed  January 
24,  1891. 

Work  was  begun  by  Mr.  Johnston  on  January  12, 1891,  and  completed  on  February 
12, 1891. 

The  wreck  near  the  Central  Railroad  wharves,  originally  supposed  to  be  that  of  a 
brick  flat,  was  found  to  be  that  of  a  small  sailing  vessel  loaded  with  small  round 
shot,  from  6  to  10  pounds  in  weight.  The  wreck  of  the  General  Lee  had  been  pre- 
viously removed  by  private  parties  to  open  a  channel  to  Hammond,  Hull  &,  Co.'s 
wharf. 

All  of  the  obstructions  were  removed  by  breaking  them  up  with  charges  of  high 
explosives  and  then  removing  by  hand  the  pieces.  The  outfit  employed  was  (1)  a 
small  sloop,  (2)  two  small  row  boats,  (3)  diving  outfit  complete.  Between  2,500  and 
3,000  pounds  of  Atlas  powder  were  used,  resulting  in  the  complete  destruction  and 
removal  of  the  obstructions. 

During  the  removal  of  these  wrecks  it  was  found  that  the  obstruction  supposed  to 
"be  crib  work  and  which  could  not  be  removed  from  the  appropriation  for  the  re- 
moval of  wrecks  was  in  reality  a  sunken  barge.  Authority  to  remove  this  was  ob- 
tained from  the  Chief  of  Engineers  on  February  6,  1891,  and  on  February  14,  1891,  in 
response  to  circular  letter  dated  January  31, 1891,  the  contract  for  its  removal  was 
awarded  to  Mr.  Charles  W.  Johnston,  of  Lewes,  Del.,  for  $945,  he  being  the  only 
bidder  and  his  bid  being  considered  reasonable. 

Work  was  begun  on  February  16,  and  completed  February  18, 350  pounds  of  Atlas 
powder  being  used. 

In  addition  to  the  usual  inspection,  an  examination  was  made  by  Mr.  W.  A.  Day- 
ton, inspector,  using  Mr.  Johnston's  diving  outfit.  AH  portions  of  the  wrecks  had 
been  foimd  to  bo  removed. 

All  of  Mr.  Johnston's  work  was  quickly  and  satisfactorily  executed. 
Very  resi)ectfully,  your  obedient  servant, 

O.  M.  Carter, 
First  Li^tenanti  Corps  of£ln^neers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8.  A. 
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Abstract  of  proposals  for  removing  wreck9  in  Savannah  Biver,  Georgia,  opened  December 
10 J 1890,  by  First  lAeut,  O.  M,  Carter,  Corps  of  Engineers. 


Name  and  residenoe  of  bidder. 


Amonnt. 


Charles  G.  Ely,  SaTannah,  Ga ■ 

z     Savaimah  Dredging  Companv,  Savannah,  Ga. 

3  John  G.  Smith,  Charleston,  S.C ' 

4  ■  Ghas^  W.Johnston,*  Lewes,  Del 


|e,fl50 
10,000 
7,700 
8,900 


•Bid  reoommended  for  aoceptanoe,  he  beins  the  lowest  responsible  bidder  for  the  best  and  most 
adtable  servioe.    Amount  available,  about  <7,260. 


WBSSOES  OP  THE  TUG  COLUKBUS  AND  THE  STEAHER  NASHVILLE. 

TJnder  date  of  November  30, 1890,  Mr.  Paul  T.  Haskell,  of  Savannah, 
^kLj  reported  that  the  wrecks  of  the  tag  Columbus  and  the  steamer 
S^ashville  in  Ogeechee  Eiver,  Georgia,  dangerously  obstructed  the 
lavlgation  of  the  stream,  having  up  to  that  date  been  the  cause  of  three 
lisasters. 

An  allotment  of  $150,  with  which  to  make  an  examination  of  these 
wrecks,  was  asked  for  and  granted.  The  examination  was  made,  and 
the  following  is  the  report  in  fail: 

United  States  Enoixeer  Office, 

Savannah,  Ga,,  December  IS,  1890, 

General  :  I  have  the  honor  to  snhinit  the  following  report  of  an  examination  made 
>y  me  on  the  6th  instant  of  the  wrecks  reported  by  3lr.  Paul  T.  Haskell^  Savannah, 
da,,,  in  his  letter  dated  October  30, 1890  (a  copy  of  which  was  transmitted  to  the 
Department  with  my  communication  of  the  6th  ultimo)  as  being  obstructions  to  the 
navigation  of  the  Ogeechee  River,  Ga. 

The  steamer  Nashville  is  situated  in  the  bend  of  the  Ogeechee  River,  just  above 
ihe  site  of  old  Fort  McAllister.  It  is  on  a  sand  bank  that  goes  dry  at  low  water,  is 
at  least  300  feet  from  the  river  channel,  and  in  no  manner  obstructs  the  navigation 
of  the  river. 

The  tug  Columbus  (of  which  it  is  asserted  that  it  was  at  one  time  used  as  a  tender 
to  the  Nashville)  was  sunk  when  Fort  McAllister  was  evacuated  in  1864.  The  re- 
mains of  her  lie  about  5  miles,  by  river,  above  the  position  of  the  Nashville,  and  at  a 
point  indicated  on  the  following  sketcn.* 

A  detailed  examination  of  this  locality  was  made  by  me,  and  the  river  in  the 
vicinity  carefully  dragged  to  discover  the  position  of  the  wreck.  A  depth  ot  about 
10  feet  at  low  water  was  found  over  it.  I  am  informed  that  a  portion  of  the  machin- 
ery of  the  wreck,  which  formerly  rose  above  the  depth  ^ven  above,  was  removed 
Fome  2  years  ago  by  wrecking  parties,  who,  at  the  same  time,  removed  considerable 
and  valuable  portions  of  the  wreck  of  the  Nashville.  The  ob8tructioi\  (tug  Colum- 
bus) as  it  now  stands  is  not,  in  my  opinion,  a  sufficient  obstruction  to  navigation  as 
to  warrant  the  expenditure  of  any  money  in  its  removal.  There  is  now  a  clear  chan- 
nel of  sufficient  width  and  depth  for  all  of  the  needs  of  navigation  between  the 
wreck  and  the  concave  shore. 

Very  respectfully,  your  obedient  servant, 

0.  M.  Carter, 
Ilret  Lieutenant,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Cabby, 

Chief  of  Engineers,  U.  S,  A. 


amount  and  importance  of  navigation  op  ogeechee  rivbiu 

Vessels  engaged  in  commerce. 

Barges 15 

.Sailing  ve8»els 2 

Tag8 2 

Fidbing  boats 100 


•  Not  printed. 
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COMMERCIAL  STATISTICS. 

Tear  ending  June  SO,  1890. 


Name. 

Qnantily. 

YaliMw 

Rice 

67,000  InuhelB 

$60,725 

120,000 

1,000 

6,000 

Timber  •. 

10, 000  feet 

"Fire  wood 

500oozdi 

2v'aval  stores  (vulue  estiiuEted) .................................. 

.■.•••.■.•..•■■■..•..••••.^•■. 

178,725 

Nil. 

preliminary  examination  of  yellow  river,  georgia,  from  the 
railroad  bridge  near  covington  to  the  ocmulgee,  with  a 
view  of  obtaining  a  steamboat  channel  of  five  feet  deep  at 
mean  low  water. 

United  States  Engineer  Office, 

Sava/nnahy  Oa.^  March  lly  1691. 

General:  In  accordance  with  tlie  requirements  of  section  17,  of  the 
river  and  harbor  act  of  of  September  19, 1890,  and  of  instructions  from 
the  Chief  of  Engineers,  dated  September  20, 1890, 1  have  the  honor  to 
submit  herewith  my  report  upon  the  preliminary  examination  of  the 
"  YeUow  Eiver,  Georgia,  from  the  raikoad  bridge  near  Covington  to  the 
Ocmulgee,  with  a  view  of  obtaining  a  steamboat  channel  of  5  feet  deep 
at  mean  low  water.'' 

The  examination  was  made  under  my  direction  by  my  assistant, 
Lieut.  Thos.  H.  Bees,  Corps  of  Engineers,  U.  S.  A.  His  report,  which 
has  just  been  received,  is  appended  hereto. 

The  YeUow  Eiver  rises  in  the  northern  part  of  Georgia  and  flows 
through  the  red  clay  hills  in  a  direction  a  little  east  of  south,  to  form, 
with  the  South  Eiver,  at  a  -point  21.5  miles  by  river  below  the  Georgia 
Eailroad  Bridge,  the  Ocmulgee  Eiver. 

The  basin  of  the  Yellow  Eiver  is  an  excellent  farming  country,  and 
is  in  a  good  state  of  cultivation. 

The  only  timber  consists  of  second  growths  of  pine,  oak,  gum,  etc. 

The  principal  product  of  the  section  of  country  adjoining  the  river  is 
cotton,  although  grain^  x)otatoes,  etc.,  are  also  produced. 

Between  the  Georgia  Eailroad  Bridge  and  Cedar  Shoals  there  are 
said  to  be  numerous  deposits  of  excellent  molding  and  building  sands, 
of  terra-cotta  clay,  of  red  ocher,  and  of  granite. 

The  fall  of  the  river  at  various  shoals  was  measured  with  a  hand 
level.    The  slope  in  the  pools  is  estimated.    . 

Between  the  Georgia  Eailroad  Bridge  and  Cedar  Shoals,  a  distance 
of  5.7  miles,  the  low- water  fall  is  about  6  feet.  The  river  for  a  short 
distance  below  the  railroad  bridge  is,  at  low  water,  about  200  feet  wide 
and  from  1  to  2  feet  in  depth.  Beyond  that  point,  with  the  exception 
of  Cedar  Shoals  and  a  few  other  points  where  excessive  widths  obtain, 
the  river  is  fiom  75  to  125  feet  in  width,  with  low- water  depths  not  ex- 
ceeding in  places  1  foot. 

At  Cedar  Shoals  the  river  flails  41.2  feet  in  about  one- third  of  a  mile. 
Just  below,  at  Henry  Shoals,  there  is  a  fall  of  18.8  feet  in  about  a  quar- 
ter of  a  mile,  or  a  total  fall  of  60  feet  in  less  than  a  mile.  Below  these 
there  are  other  shoals  with  falls  varying  from  a  few  inches  to  11.5  feet. 

There  is  then  a  total  fall  of  93  feet  over  the  shoals  between  the  Georgia 
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Railroad  Bridge  and  the  mouth  of  Yellow  Eiver,  making,  with  the  river 
slope  at  other  points,  a  total  fall  of  about  110  feet  in  21.5  miles,  or  an 
average  of  more  than  5  feet  x)er  mile. 

The  low- water  discharge  of  the  river  is  about  400  cubic  feet  per  seo- 
ood,  -witli  velocities  in  the  pools  of  from  1  to  2  miles  per  hour. 

Freshets  are  of  frequent  occurrence,  and  attain  heights  of  fix)m  3  to 
29  feet  above  summer  low  water,  ordinary  high  water  being  from  2  to 
6  feet  above  that  level. 

The  river  is  crossed  between  the  railroad  and  its  mouth  by  four  bridges, 
vhich  are  described  in  Lieutenant  Eees's  report. 

To  obtain  a  steamboat  channel  5  feet  deep  at  summer  low  water  wiU 
roquire  the  improvement  of  the  river  by  locks  and  dams  and  the  con- 
struction of  a  canal  around  Cedar  Shoald.  There  will  be  required  a 
total  lift  of  about  116  feet,  which  will  cost,  approximately,  $1,500,000. 
This  improvement  completed  would  give  an  isolated  portion  of  about 
10  miles  of  river  closed  to  navigation  both  above  and  below. 

The  only  communication  received  by  me  evincing  any  desire  for  the 
inprovement  of  the  river  relates  to  that  portion  between  the  railroad 
Iridge  and  Cedar  Shoals.  The  stream  is  nowhere  between  those 
points  more  than  3  miles  distant  from  the  railroad. 

There  is  at  present  no  commerce  whatever  upon  the  river,  and  it  is 
not  probable  that  the  proposed  improvement  would  develop  any  com- 
merce conunensurate  with  the  outlay  required,  if  indeed  it  would 
develop  any  commerce  at  all. 

For  aU  of  the  reasons  given,  I  am  of  the  opinion  that  the  "  Yellow 
Eiver,  Georgia,  from  the  railroad  bridge  near  Covington  to  the  Ocmul- 
gee,  with  a  view  of  obtaining  a  steamboat  channel  of  5  feet  deep  at 
mean  low  water  "  is  not  worthy  of  improvement. 

APPENDICES. 

1.  Report  of  Lient.  Thomas  N.  Rees,  Corps  of  Engineers,  U.  8.  A. 

2.  Petition  of  the  "Central  Ocmnlgee  Navigation  Company. 

MAPS. 

1.  Index  map  of  Yellow  River,  Georgia,  scale  1 :  30,000. 

2.  Detail  map  of  Yellow  River,  Georgia  (4  sheets),  scale  1 : 6,000. 

3.  Map -accompanying  petition  of  Central  Ocmulgee  Navigation  Company. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
Captj  Corps  o/JBngmeers* 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division  En- 
giueer,  Southeast  Division.) 

[First  indorsement.] 

U.  S.  Enghneeb  Opfiob, 
Baltimorej  Md,j  March  14^  1891. 
Kespectfully  submitted  to  the  Chief  of  Engineers. 
Because  of  the  facts  and  reasons  stated  by  the  local  engineer^  it  is 
my  opinion  that  the  improvement  of  the  Yellow  Eiver  from  the  railroad 
bndge  near  Covington  to  the  Ocmulgee,  with  a  view  of  obtaining  a  steam- 
boat channel  5  feet  deep  at  mean  low  water,  is  not  worthy  to  be  under- 
taken by  the  United  States. 

Wm.  p.  Craighill, 
Colonel^  Corps  of  Engimeers, 
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•  report  of  lieutenant  thomas  h.  ree8.  corps  op  engineers. 

United  States  Engineer  Office, 

Savannah,  Ga.,  February  SO,  1891, 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  an  examination  of  the  Tel- 
low  River,  Ga.^  from  the  railroad  bridge  near  Covington  to  the  Ocmulgee,  with  a 
view  of  obtaining  a  steamboat  channel  5  feet  deep  at  mean  low  water. 

The  examination  was  made  pursuant  to  your  letter  dated  October  11, 1890,  requir- 
ing ''  the  ascertainment  of  the  general  direction  and  widths  of  the  river,  the  lengths 
and  depths  of  the  pools  and  shoals,  the  fall  over  the  shoals,  the  height  of  banks,  the 
size  and  character  of  the  trees  and  brush  bordering  the  river,  and  the  lociition  and 
character  of  the  bridges.  Also,  the  amount  of  the  present  commerce  on  the  river,  if 
any,  and  the  commerce  which  might  be  developed  byits  improvement.'' 

f  proceeded  to  Covington,  Ga.,  on  November  28, 1890,  and  having  secured  a  boat 
and  a  crew  of  2  men,  began  work  the  next  morning.  The  courses  were  run  by  a  box 
compass.  Distances  were  estimated.  Soundings  were  taken  while  the  boat  moved 
from  one  station  to  the  next.  The  river  was  at  a  very  low  stage,  and  therefore  favor- 
able for  the  purposes  of  the  examination. 

The  Yellow  River  rises  in  the  northern  part  of  the  State  of  Georgia  and  flowing 
about  south-southeast  Joins  the  South  River  about  15  miles  south  of  Covington,  form- 
ing with  it  the  Ocmulgee  River.  The  distance  by  the  river  from  the  Georgia  Rail- 
road Bridge  to  the  Ocmulgee  is  21-^  miles.  Just  below  the  bridge,  and  for  a  distance 
of  about  one-half  of  a  mile,  the  river  is  from  1  to  2  feet  in  deptn,  excessive  in  width 
(about  200  feet),  spreading  out  over  a  sandy  bottom.  Below  this  point  it  narrows  to 
about  75  feet,  but  the  depths  remain  the  same  and  the  current  increases  slightly,  to 
a  rate  of  about  2  miles  per  hour.  At  the  Horse  Shoe,  1^  miles  below  the  bridge,  the 
river  makes  a  bend  of  more  than  180  degrees,  with  a  radius  of  about  125  feet,  and  has 
a  width  of  from  50  to  70  feet.  The  bend  is  farther  obstructed  by  rocks.  At  the 
2-mile  point  the  current  slackens  to  about  one-half  mile  per  hour,  beginning  to  feel 
the  effects  of  the  backwater  from  the  milldam  at  Cedar  Shoals  (5f  miles).  From 
this  point  to  the  shoals  the  width  and  depth  of  the  river  gradually  increase,  the 
width  rflnning  from  100  to  150  feet,  and  the  depth  from  4  to  10  feet. 

The  village  of  Porterdale  (5f  miles)  occupies  the  hill  on  the  west  bank  of  the  river 
at  the  head  of  Cedar  Shoals  and  is  an  adjunct  to  the  cotton  mills  established  there 
to  utilize  the  excellent  water  power  avaUable. 

A  dam  from  4  to  6  feet  high  is  built  on  the  crest  of  the  shoal.  The  fall  from  the 
level  of  the  mill  pool  to  the  pool  below  the  shoals  is  41.2  feet  in  a  distance  of  about 
one-third  of  a  mile.  The  water  flows  in  many  divided  streams,  and  with  many  leaps 
and  rapids,  down  a  steep,  rocky  slope  and  has  hardly  recovered  its  tranquillity  at 
the  foot  before  it  is  hurried  in  the  same  manner  over  the  Henry'  Shoals,  falling  18.8 
feet  in  about  a  quarter  of  a  mile.  There  is,  therefore,  at  this  point,  a  total  fall  of  61 
feet  in  less  than  a  mile.  Within  the  next  half  of  a  mile  are  three  small  shoals,  the 
first  having  a  faU  of  6  inches  in  50  feet,  the  next  a  fall  of  9  inches  in  40  feet,  and 
Hanson  Shoals  (7  miles)  with  a  fall  of  2  feet  in  400  feet.  The  next  2  miles  of  the 
river  has  a  uniform  width  of  about  100  feet  and  a  depth  of  from  li  to  2  feet,  but  is 
badly  obstructed  by  projecting  rocks.  At  Langston  Shoals  (9  miles)  the*  river  re- 
ceives a  tributary  known  as  iSied  Indian  Creek.  The  shoals  are  about  800  feet  long 
and  have  a  fall  of  5.5  feet.  The  next  pool  is  about  3  miles  lon^,  from  70  to  120  feet 
wide,  and  with  depths  varying  from  1.5  to  3.5  feet.  The  velocity  of  flow  is  about  2 
miles  per  hour,  flat  Shoals  (12  miles)  have  a  fall  of  4  feet  in  a  len^h  of  about 
1,000  feet.  Then  comes  a  straight  reach  in  a  length  of  about  a  mile,  with  widths  of 
from  80  to  140  feet  and  depths  of  from  2  to  3  feet,  followed  by  the  Fish  Dam  Shoals 
(13  miles)  with  a  fall  of  about  1  foot.  The  next  pool  is  3  miles  long  and  has  a  uni- 
form width  of  about  100  feet  and  depth  varying  from  2  to  5  feet.  Under  and  below 
Webb's  Bridge  (16  miles)  are  Webb's  Shoals,  having  a  fall  of  2  feet  in  a  length  of  about 
400  feet.  For  the  next  mile  and  a  half  the  river  is  of  the  same  description  as  it  is 
above  the  shoals,  rock,  sand,  and  gravel  alternating  In  the  river  bed,  and  frequent 
rock  ledges  obstructing  the  channel.  Lee  Shoals,  at  17f  miles,  have  a  length  of 
about  600  feet  and  a  fall  of  3.7  feet.  At  18  miles  there  is  another  sharp  fall  of  2  or 
3  inches.  Then  comes  in  order,  with  the  same  characteristics  as  above,  a  pool  three- 
fourths  of  a  mile  long;  Allen  Shoals  (18f  miles),  with  a  fall  of  2  feet  in  150  feet;  a 
pool  2  miles  long  and  from  3  to  7  feet  in  depth;  then  the  Indian  Fishery  Shoals  (2()f 
miles),  falling  11.5  feet  in  about  500  feet.  A  number  of  islands  at  the  foot  of  these 
shoals  divides  the  river  into  several  channels.  The  next  pool  is  about  half  a  mile 
long,  and  at  its  lower  end  the  Yellow  River  joins  the  South  River  to  form  the  Oc- 
mulgee. 

The  examination  was  continued  to  the  mouth  of  the  Alcovey  River  in  order  to 
reach  a  point  where  transportation  back  to  Covington  could  be  obtained. 

The  two  rivers  came  together  at  the  head  of  Barnes  Shoals  (21^  miles),  where 
there  is  a  fall  of  11.5  feet  in  a  length  of  about  1^000  feet.    Below  these  shoals  the 
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Ocmnlgee  River  Is  about  200  feet  wide  and  Taries  in  depth  from  3  to  10  feet.  A  small 
Rho&l,  with  a  fall  of  about  3  inches,  occurs  at  the  22-mile  point,  and  another,  with  2 
inclLes  fall,  at  the  22^mile  point.  Liemon's  Shoals,  at  23  miles,  has  a  faU  of  2.3  feet 
in  a  length  of  about  150  feet.  A  quarter  of  a  mile  below  these  shoals  is  the  mouth 
of  tlie  Alcovey  River,  where  the  examination  ended. 

Tlie  above  description  of  the  river  applies,  of  course,  only  during  a  low-water 
sta^e.  The  river  is  subject  to  great  fluctuations  in  level,  the  ordinary  high-water 
mark  varying  in  different  places  between  2  and  6  feet  above  low  water,  and  the 
freslie/:  height  between  13  and  20  feet,  except  on  and  just  alcove  the  shoals,  where 
the  fluctuations  are  small,  not  exceeding  from  3  to  5  feet,  even  during  freshets. 
There  would  probably  be  no  evidence  of  the  smaller  shoals  during  high  water. 

BRIDGES. 

Tlie  Georgia  Railroad  Bridge,  crossing  the  river  about  4|  miles  northwest  from  Cov- 
in^on,  is  a  Howe  truss  deck  bridge,  about  350  feet  long,  in  three  spans,  100  feet,  150 
feet,  and  100  feet,  respectively.  The  two  piers  are  of  stone,  about  30  feet  high,  and 
the  lower  chord  is  about  32  feet  above  low-water  level. 

Wood's  Bridge,  just  below  the  railroad  bridge,  is  a  low,  wooden,  trestle  bridge 
abont  150  feet  long,  and  is  only  3  feet  in  the  clear  above  low  water.  The  decking  is 
sloping,  the  upstream  side  being  about  5  inches  lower  than  the  downstream  side. 
It  Tvas  found  that  high  bridges  were  invariably  carried  away  during  freshets,  and 
low  sloping  bridges  are  now  usually  built  on  the  river,  so  that  when  the  water  rises 
hl^li  enougn  to  raring  down  logs,  driftwood,  etc.,  the  bridges  will  be  entirely  covered 
and  floating  objects  will  pass  over  them  without  doing  any  damage. 

Brown's  Bridge  (3  miles)  is  a  wooden  trestle-bridge  about  140  feet  long  and  18  feet 
in  tbe  clear  above  low-water  level.  The  freshet  height  is  about  3  feet  aoove  the  top 
of  this  bridge. 

Webb's  Bridge  (16  miles),  and  Lee's  Bridge  (20  miles),  are  low  wooden  bridges 
similar  in  all  respects  to  Wood's  Bridge. 

THE  RIVER  VALLEY. 

The  river  flows  through  the  red  clay  hills  of  north  central  Georgia,  an  excellent 
fanning  country,  well  settled  and  thoroughly  cultivated.  None  of  the  original  for- 
ests remain.  Second  growths  of  pine,  oak,  gum,  etc.,  are  the  only  timber  and  are 
too  small  to  be  of  any  value  for  lumber. 

The  river  valley  from  the  railroad  bridge  to  Cedar  Shoals  Is  said  to  contain  nu- 
merous deposits  of  excellent  molding  and  building  sand,  terra  cotta  clay,  and  of  red 
ochre,  which  would  probably  be  of  considerable  value  if  the  river  were  put  in  con- 
dition for  navigation,  so  that  they  could  be  conveyed  to  market. 

The  manufacture  of  brick  was  begun  at  Carroll's  Boat  Landing  for  furnishing 
material  for  the  construction  of  the  mills  at  Cedar  Shoals,  the  brick  being  carried 
there  by  flats  used  as  pole-boats.  This  industry  ceased,  however,  with  the  comple- 
tion of  the  mills. 

There  is  no  commerce  on  the  river,  nor  is  river  traffic  possible  under  existing  con- 
ditions. With  the  exception  of  the  development  of  the  mineral  deposits  along  the 
portion  between  the  railroad  bridge  and  Cedar  Shoals  there  is  no  industry  or  trade 
that  I  could  hear  of  that  would  be  beneflted  by  the  opening  up  of  the  river  to  nav- 
igation. Even  if  opened  to  the  Ocmulgee,  traffic  could  go  no  further,  being  stopped 
at  the  outset  at  Barnes  Shoals,  with  a  fall  of  11.5  feet;  and  there  are  numerous 
ehoals  even  more  difficult  to  overcome  on  the  Ocmulgee  Biver  before  navigable 
waters  are  reached. 

With  respect  to  the  portion  above  Cedar  Shoals,  the  river  here  is  at  no  point  more 
than  3  miles  frx>m  the  railroad  and  the  average  distance  is  less  than  2  miles.  There- 
fore, if  there  are  mineral  deposits  along  this  portion  of  the  river  awaiting  develop- 
ment, it  is  difficult  to  believe  that  the  opening  up  of  the  river  would  have  any 
benencial  effect  in  expediting  that  development.  An  industry  of  any  considerable 
value  i^  not  checked  by  the  difficulties  of  a  2  or  3  mile  haul.  Moreover,  this  portion 
of  the  river  is  already  in  as  good  condition  as  the  volume  of  water  will  maintain. 
The  low-water  discharge  is  not  greater  than  400  cubic  feet  per  second,  and  in  order 
to  obtain  a  navigable  channel  5  feet  in  depth  it  would  be  necessary  to  resort  to 
slack- water  navigation,  which  might  be  obtained  by  raising  the  Cedar  Shoals  Dam 
4  or  5  feet  at  a  cost  of  about  $10,000. 

The  improvement  of  the  river  below  Cedar  Shoals  would  require  the  construction 
of  an  expensive  system  of  locks  and  dams.  The  total  fall  to  be  overcome  is  about 
90  feet  at  the  shoals  and  rapids  alone,,  not  including  the  fall  due  to  the  slope  of  the 
poolSi  *The  improvement  of  this  river  would  be  of  little  worth  without  a  similar 
improvement  of  the  upper  waters  of  the  Ocmulgee  as  far  as  Macon.  Here  are  also 
many  shoals  of  like  character  to  those  of  the  Yellow  Kiver  and  with  a  much  greater 
foil  to  overcome. 
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In  short,  the  improvement  of  the  Yellow  River  and  the  attainment  of  a  navigable 
channel  5  feet  in  depth  between  the  Georgia  Railroad  Bridge  and  the  Ocmulgoe  would 

Erobably  cost  not  less  than  $500,000.    &  there  be  any  prospective  benefits  arising 
:om  such  improvements  commensurate  with  that  outlay  I  mtve  been  unable  to  dis- 
cover them. 

MAPS. 

The  notes  of  the  examination  have  been  platted  to  a  scale  of  1 :  6,000,  and  the  re- 
sulting maps  in  three  sheets  accompany  this  report. 
Very  respectfully,  your  obedient  servant, 

Thos.  H.  Rebs, 
First  Lieutenant,  Corps  of  Engineers, 
Lieut.  O.  M.  Cartbr, 

Corps  of  Engineer 8,  U,  8»  A. 


UfiTTBR  OF  CENTRAL  OOICULOEB  NAVIOATION  GOMPAlTr. 

COTINGTON,  Ga.,  December  4, 1889. 
Gbmtlembn:  In  behalf  of  the  Central  Ocmulgee  Navigation  Company,  of  Newton 
County,  Ga.,  and  of  the  citizens  also,  I  present  the  inclosed  and  accompanying  doc- 
uments and  respectfully  ask  your  approval  of  the  same.  If  approved  by  your  hon- 
orable body  please  sign  and  send  them  to  the  Speaker  of  the  House  of  Representa- 
tives in  Oon^ress^  in  the  care  of  the  Hon.  John  D.  Stewart,  member  of  the  House  of 
Representatives  m  Congress  from  the  Fifth  district  of  Georgia. 
Kespectftilly  submitted. 

Harrt  Camp, 
Secretary  and  Croneral  Manager  of  the 

Central  Ocmulgee  Navigation  Company. 

The  honorable  Board  of  ENonnEXRS  for  Rxvbrs  and  Harbors 

FOR  THE  State  of  Georgia. 


petition  of  central  ocmulobe  navigation  company. 

.  Office  of  the  Central  Ocmulgee  Navigation  Company, 

Covington,  Ga,,  February  IS,  1889» 
The  petitioners  whose  names  appear,  respectftilly  show  to  your  honorable  body 
that  in  the  year  1875  the  United  States  Government  caused  a  survey  and  soundings  to 
be  made  along  the  Ocmulgee  and  Yellow  rivers  from  the  Georgia  Railroad  Bridge  in 
Newton  County  to  the  city  of  Macon  in  Bibb  County,  Ga.,  a  report  of  which  was 
made  by  Bushrod  W.  Froebel  (then  aoting  United  States  engineer)  to  the  Congress 
next  in  session  after  said  survey  and  soundings  were  made.  Your  petitioners  far- 
ther show  that  the  part  of  said  survey  and  soundings  between  the  Georgia  Railroad 
Bridge  and  Cedar  Shoals,  in  Newton  County.  Ga,  is  bordered  on  each  side  of  said 
stream  by  large  beds  of  ^anlte,  molders'  sana,  terra-cotta  clay,  and  mineral  paint 
(all  heavy  substances)  lymg  dormant  for  want  of  cheap  transportation.  Your  peti- 
tioners further  show  that  aJl  that  part  along  said  stream  between  said  points  is  sub- 
ject to  overflow  and  can  not  be  relied  upon  for  agricultural  purposes  alone.  Your 
petitioners  further  show  that  the  land  owners  along  said  stream  are  not  able  to  put 
said  stream  in  condition  for  a  small  steamer  to  run  safely  without  the  aid  of  Glov- 
ernment,  and  that  an  appropriation  by  the  General  Government  of  $10,000  would  be 
sufficient  to  put  said  stream  in  good  order  for  small  steamers  and  thereby  establish 
four  large  industries  and  add  greatly  to  the  value  of  property  along  said  stream. 
We  herewith  present  for  the  consideration  of  your  honorable  body  a  map  showing 
the  geological  features  of  the  soil  on  both  side  of  said  stream,  carefully  made  by 
James  M.  Gieger,  county  surveyor  of  Newton  County,  Ga. 
RespectMly  submitted. 

W.  Scott, 

President, 
David  H.  Hobert, 

TVeasurer. 
Harry  Camp, 
Secretary  and  General  Manager. 

To  the  Speaker  of  the  House  of  Representatives, 

United  States  Congress. 
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APPENDIX  O. 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  FLORIDA- 


REPOBT  OF  CAPTAIN  W.  M,  BLACK,  CORPS  OF  ENGINEERS,  OFFICER  IK 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1891,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPEOVEMENTS. 


1.  St.  Johns  River,  Florida. 

2.  Ocklawaha  River,  Florida, 

3.  Volusia  Bar,  Florida. 

4.  St.  Aagnstine  Harbor,  Florida. 

5.  North  west  entrance,  Key  West  Harbor, 

Florida. 

6.  Oaloosahatchee  River,  Florida. 

7.  Channel   of    Charlotte    Harbor   and 

Pease  Creek,  Florida. 


8.  Sarasota  Bay,  Florida. 

9.  Manatee  River,  Florida. 

10.  Tampa  Bay,  Florida. 

11.  Withlacoochee  River,  Florida. 

12.  Harbor  at  Cedar  Keys,  Florida. 

13.  Suwanee  River,  Florida. 


EXAMINATIONS. 


14. 


15. 


St.  Johns  River,  Florida,  from  Jack- 
sonville to  San  ford ;  and  the  upper 
part  of  St.  Johns  River,  from  Lake 
Monroe  southward. 

St.  Augustine,  Florida,  for  improve- 
ment of  channel  so  as  to  make  a 
deep  sea  channel  over  the  outer  and 

,  inner  bars. 


16.  Indian  River,  Florida,  between  Titns- 

ville  and  Jupiter  Inlet. 

17.  Channel  lying  north  and  west  of  the 

town  of  Cedar  Keys,  Florida,  known 
as  Boat  or  Number  Four  Channel. 

18.  Peace  [Pease]  River,  Florida. 

19.  Charlotte  Harbor,  Florida. 


HARBOR  LINES. 
20.  Establishment  of  harbor  lines  in  St.  Augustine  Harbor,  Florida. 


United  States  Engineer  Office, 
'  St  Augustine,  Fla.j  July  10, 1891. 

General:  I  have  the  honor  to  transmit  herewith  my  annual  reports 
upon^he  works  of  river  and  harbor  improvement  under  my  charge  for 
the  fiscal  year  ending  June  30, 1891. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Black, 
Captmn^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  (7.  8.  A. 
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Oi. 

IMPROVEMENT  OF  ST.  JOHNS  RIVER,  FLORIDA. 

The  portion  of  the  river  under  improvement  from  Jacksonville  to  the 
ocean  may  be  divided  into  four  reaches,  as  follows: 

1.  Jacksonville  to  Dame  Point:  Length,  12.4  miles;  average  cliannel 
width  between  20-foot  contours,  1,100  feet;  between  15-foot  contoufN 
l,tiOO  feet;  minimum  15-foot  channel  width,  550  feet;  minimum  ini<l 
channel  depth,  20  feet;  mean  range  of  tide,  1.2  feet. 

2.  Dame  Point  to  Beacon  No.  1(1  mile  below  St.  Johns  Bluff):  Lengtli, 
7.5  miles;  aggregate  length  of  channels  less  than  15  feet  deep,  1.3  miles; 
average  width  of  these  channels  between  9-foot  contours,  850  feet;  min 
imiim  width  between  9-foot  contours,  400  feet;  minimum  midchamiel 
depth  of  defective  jwrtions,  12.5  feet;  minimum  midchannel  deptb(* 
remainder  of  reach,  15  feet;  range  of  tide,  2.15  feet. 

3.  Beaeon  No.  1  to  mouth:  Length,  5  miles;  average  width  betwcci 
20-foot  contours,  700  feet;  between  15-foot  contours,  870  feet;  minimuii 
mid-channel  depth  (except  at  one  plaee  1  mile  long)  20  feet;  depth  fl 
excepted  plaee,  15  feet;  range  of  tide,  3.41  feet. 

4.  Mouth  to  outer  bar:  Distance,  2.5  miles.  Before  the  improvenioi 
was  begun  this  was  crossed  by  shifting  channels  from  2.1  to  2.5  iiiil< 
long  and  having  a  mean  low- water  depth  of  from  5  to  7  feet.  The  tidi 
range  on  the  outer  bar  is  5.8  feet.  There  are  two  channels  across  tl 
bar.  The  north  channel  crosses  the  line  of  the  prolongation  of  tl 
north  jetty  axis  at  a  slight  angle.  It  has  a  least  mean  low-water  depi 
of  10.5  feet,  found  on  the  crest  of  the  bar.  The  south  channel,  th 
used  by  vessels,  crosses  the  line  of  Ward  Bank  and  the  prolong:iti< 
of  the  south  jetty  axis,  passing  close  to  the  end  of  the  jetty.  It  Ua^ 
least  mean  low-water  depth  on  the  bank:  between  the  jetties  of  11.5  i<i 
and  on  the  outer  bar  of  13  feet. 

PROJECT  OF  IMPROVEMENT. 

The  operations  for  improving  this  channel  have  been  carried  on 
accordance  with  a  project  submitted  to  the  Chief  of  Engineers,  Jii 
30, 1879,  by  the  late  Gen.  Q.  A.  Gillmore,  colonel.  Corps  of  Engines 
and  printed  as  part  of  Appendix  I  7,  Annual  Report  of  the  Chief 
Engineers  for  1879. 

The  approved  project  is  to  obtain  a  least  mid-channel  depth  of  15  f 
at  mean  low  water  from  Jacksonville  to  the  ocean.  This  depth  is  to 
obtained  across  the  bar  at  the  mouth  by  concentrating  and  direc^ti 
the  flow  of  the  river  by  two  long  jetties,  starting  from  opposite  side?: 
the  entrance  and  converging  until,  near  their  outer  extremities  on 
bar,  they  shall  be  1,600  feet  apart.  The  jetties  are  to  be  built  of  rip: 
stone  on  mattresses  of  log  or  brush  and  suitably  capped.  Accord 
to  a  detailed  project  approved  June  11, 1891,  the  sliip  channel  in 
defective  reach,  Dame  Point  to  Beacon  No.  1,  is  to  be  deci>ened 
dredging  and  protected  by  dikes  and  shore  revetment  of  cheaix 
struction.  The  estimated  cost  of  this  portion  of  the  work  is  8205, 
and  of  the  entire  improvement  $1,622,000.  General  GiUmore's  origi 
estimate  was  $1,426,000.  The  increase  in  cost  is  due  mainly  to  thti 
crease  in  the  depth  of  water  in  which  the  jetties  must  be  built,  can 
by  the  scour  around  the  ends  during  the  long  period  of  time  in  wl 
the  work  has  been  carried  on,  and  to  other  effects  of  the  intermiti 
prosecution  of  the  work. 
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OPERATIONS  PRIOR  TO  JUNE,  1890. 

Operations  were  carried  on  under  six  appropriations  made  in  1880, 
1881, 1882, 1884, 1886,  and  1888,  aggregating  $850,000.  Of  these  the 
first  five  were  for  improving  the  channel  over  the  bar  at  the  mouth  only. 
The  last  was  made  available  for  the  complete  project.  The  work  was 
done  almost  entirely  by  contract,  as  funds  were  available.  On  June  30, 
1890,  the  progress  of  the  jetty  construction  was  as  follows: 

South  jetty. — Total  length,  including  shore  extension,  7,147  feetj 
length  at  fuU  height  and  capped^  1,740  feet;  additional  length  built  to 
mean  low-water  level,  but  with  insufficient  width  of  crest,  2,740  feet; 
length  with  crest  averaging  1  foot  below  mean  low  water,  800  feet; 
average  mean  low-water  depth  over  the  remaining  length,  5  feet;  total 
amounts  of  materials  of  construction  used,  log  and  brush  mattresses, 
203,063.6  square  yards;-riprap  stone,  77,849.6  cubic  yards;  oyster  shells, 
2,880.83  cubic  yards;  concrete,  218  cubic  yards. 

North  jetty. — Total  length,  including  shore  extension,  9,048  feet 
length  at  full  height  and  capped,  553  feet;  length  with  crest  (of  insuf- 
tieient  width)  at  level  of  mean  low  water,  6,404  feet;  mean  low-water 
dei)th  over  remainder  1  to  5  feet;  materials  of  construction  used,  log 
aud  brush  mattresses,  62,581  square  yards;  brush  mattresses,  35,000 
square  yards;  riprap  stone,  72,073.9  cubic  yards;  oyster  shells,  5,325.41 
cubic  yards;  concrete,  337.8  cubic  yards. 

OPERATIONS  DURING  FISCAL   YEAR  ENDING  JUNE  30,  1891. 

Operations  during  the  summer,  with  the  retiiined  balance  of  the  ap- 
propriation of  1888,  comprised  the  care  of  the  property,  the  construction 
of  a  greatly  needed  storehouse  and  wharf,  the  construction  of  wings  to 
the  shore  extension  of  the  south  jetty,  and  some  slight  general  repairs 
to  the  jetties. 

An  appropriation  of  $170,000  was  made  in  the  act  approved  Septem- 
ber 19, 1890,  for  continuing  the  improvement  "from  Jacksonville  to  the 
ocean."    On  October  18  the  United  States  suction  dredge  Woodbury 
was  brought  to  St.  Johns  River  for  experimental  work  in  the  north 
I'liannel  between  the  jetties.    The  boat  remained  in  the  St.  Johns  until 
December  12,  dredging  in  the  Dame  Point  Reach  when  rough  weather 
prevented  work  in  the  bar  channel.     One  thousand  eight  hundred  and 
ei*xhty-seven  and  five-tenths  cubic  yards  of  sand  were  dredged  at  the 
bar  and  2,352  cubic  yards  in  the  Dame  Point  Reach.    Ko  permanent 
<b't!l>ening  was  made  at  either  place.    After  due  advertisement  pro- 
posals were  opened  November  15, 1890,  for  continuing  the  jetty  work. 
.V  contract  for  the  work  was  entered  into  with  Mr.  Marcus  Conant,  of 
Mayport,  Fla.,  the  lowest  bidder,  which  was  approved  by  the  Chief  of 
JOiigineers  December  24.    The  first  stone  was  deposited  on  the  jetty 
under  this  contract  February  6, 1891.    Up  to  June  30  3,731.2  cubic 
A'ards  of  stone  had  been  placcMi  in  the  south  jetty,  extending  its  super- 
's tructure  in  a  narrow  ridge,  with  the  crest  at  the  general  level  of  mean 
low  water,  from  Station  4915  to  Station  5940;  14,783  square  yards  of 
luiish  mattresses  had  been  placed  in  the  foundation  of  the  north  jetty, 
^-xtending  it  li'om  Station  8991  to  Station  10108,  and  ballasted  with 
I»,1K>5.7  cubic  yards  of  stone.    Nine  hundred  and  fifty-one  and  four- 
tontbs  cubic  yards  of  stone  had  been  placed  in  the  north  jetty  super- 
structure, between  Station  6470  and  Station  7010,  strengthening  and 
^vi(lening  the  crest  and  building  it  to  a  level  2  feet  above  mean  low- 
water. 
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.  On  June  8,  in  response  to  a  circular  letter,  sealed  proposals  were  re- 
ceived and  opened  for  furnishing  and  placing  on  the  crest  of  the  jetty 
heavy  rock  in  blocks  varying  in  weight  from  1  to  6  tons,  and  of  which 
50  per  cent,  must  be  in  blocks  weighing  4  tons  and  over. 

By  authority  from  the  Chief  of  Engineers  a  contract  for  this  stone  is 
being  entered  into  with  Mr.  John  Satterlee,  of  New  York,  N.  Y.,  the 
lowest  bidder.  Other  work  during  the  fiscal  year  comprised  partial  sur- 
veys of  the  bar  made  from  time  to  time  and  the  annual  survey  of  the  bar 
and  vicinity.  This  last  wjis  made  by  a  party  in  charge  of  Mr.  J.  H. 
Bacon,  assistant  engineer,  whose  report  is  appended, 

MATEEIALS  AND  METHODS. 

The  methods  of  construction  employed  are  all  generally  as  explained 
in  former  reports.  In  floating  the  brush  mattresses  to  position  for  sink- 
ing,  the  contractor  has  found  it  advantageous  to  suspend  the  mattress 
by  lines  from  four  small  scows  .placed  at  intervals  over  it,  as  weU  as 
from  the  large  stone  flats  at  the  ends.  The  mattress  used  is  of  brush, 
as  described  in  the  Annual  Eeport  for  1889,  modified  by  leaving  out  i\ 
portion  of  the  poles  of  the  top  grillage.  Ko  oyster  shells  have  been  used 
as  yet  in  this  contract,  though  their  use  as  hearting  will  be  continued 
The  stone  used  was  obtained  from  Florida,  Kew  York,  and  Connecticut 
and  weighed  loosely  piled  1  ton,  1.21  tons,  and  1.35  tons  per  cubic  yard 
respectively  (tons  of  2,000  pounds).  The  rapidity  of  the  growth  o 
shell-fish,  barnacles,  and  oysters  on  all  of  this  stone  as  well  as  on  th< 
concrete  in  the  jetties  is  quite  remarkable. 

The  concrete  coping  placed  in  the  north  jetty  in  1887  is  entirely  coverec 
with  sand.  When  examined  it  was  found  to  be  very  hard  and  in  excel 
lent  condition.  That  placed  during  the  last  fiscal  year  has  stood  well 
and  is  now  covered  with  barnacles  nearly  to  the  level  of  high  watei 
None  of  the  light  concrete  coping  of  the  shore  end  of  the  south  jetty  wa; 
displaced  by  the  waves.  At  two  places  it  was  lowered  by  the  light  shel 
and  riprap  below  being  knocked  out  after  the  riprap  side  slopes  ha( 
been  carried  away.  Some  of  this  concrete  is  very  poor  in  cement  an< 
is  as  soft  as  the  softest  sandstone,  but  there  has  been  no  observed  wea: 
since  the  boxing  was  removed. 

The  sand  movement  on  the  beach  on  the  south  side  of  the  river  ii 
from  outside  the  jetty  in,  as  was  observed  on  the  north  shore.  To  facil 
itate  this  movement  a  portion  of  the  coping  of  the  jetty  was  removes 
just  at  the  high- water  mark,  leaving  a  gap  about  15  feet  long.  At  eacl 
tide  large  quantities  of  sand  pass  through  this  from  outside  in.  Thi 
movement  is  by  wave  and  current  action  combined, 

TIDES  AND  TIDAL  CUBEENTS. 

Tidal  range  was  observed  at  Mayport,  near  the  shore  end  of  the  soutl 
jetty,  both  inside  and  outside  the  jetty,  and  near  the  sea  end  of  th< 
south  jetty.  The  observed  ranges  were,  at  Mayport,  4.6  feet;  inside 
shore  end  of  south  jetty,  5.1  feet;  outside  shore  end  of  south  jetty,  5.i 
feet;  at  sea  end  of  jetty,  5.8  feet,  corresponding  to  the  ranges  previously 
observed.  The  abnormal  condition  of  weather  prevailing  made  it  impoa 
sible  to  determine  whether  the  low-water  plane  at  Mayport  had  beei 
changed  by  the  jetties. 

Observations  for  tidal  currents  oil'  the  coast  were  made  on  June  5 
from  7  a.  m.  to  5  p.  m.  The  stations  were  on  the  30-foot  contour^  an< 
situated,  No.  1,  off  Little  Talbot  Island,  5 J  miles  north  of  the  St.  Johni 
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Bar  Buoy,  and  "So.  2  off  St.  Johns  Bar,  and  No.  3  off  Pablo  Beach,  6| 
miles  south  of  the  bar.  The  observations  were  made  with  loaded  rods 
19  feet  long.  The  positions  of  the  stations  and  the  directions  and  veloc- 
ities of  the  currents  are  shown  on  plate  No.  4.  An  analysis  of  the  obser- 
vations is  given  in  Mr.  Bacon's  report,  appended. 

From  these  and  previous  observations,  Mr.  Bacon  makes  the  follow- 
ing deductions,  which  seem  well  founded  for  this  vicinity. 

(1)  The  littoral  currents,  away  from  the  influence  of  tidal  streams  and  estuaries, 
are  pjovemed  directly  by  the  force  and  direction  of  the  wind.  The  rise  and  faU  or 
the  tide  seems  to  have  little  or  no  influence. 

(2)  At  a  point  immediately  outside  of  St.  John  Bar  the  ebb  tide  of  the  river  has 
au  influence  on  the  current,  but  the  flood  tide  in  the  river  appears  to  be  independent 
of  the  littoral  current  outside,  which  at.  the  30-foot  contour  has  no  tendency  to  enter 
the  river,  except  under  the  influence  of  an  easterly  wind. 

(3)  The  range  of  the  tide  outside  of  St.  John  Bar,  and  probably  on  the  shores 
above  and  below  the  jetties,  is  about  1.2  feet  greater  than  at  the  mouth  of  the  river. 

PRESENT  CONDITION  OF  JETTIES. 

South  jetty. — ^The  total  length  of  this  jetty  is  7,147  feet,  of  which 
1,740  feet  from  Station  -480  to  Station  lliuo  is  built  to  the  full  height; 
thence  to  Station  5940,  a  distance  of  4,680  feet,  the  crest  of  the  jetty 
is  above  mean  low  wat^r,  except  for  a  few  small  gaps  at  the  outer  end, 
where  the  depth  is  from  2  to  3  feet  at  mean  low  water.  From  Station 
5940  to  Station  6667,  a  distance  of  727  feet,  the  crest  of  the  jetty 
slopes  from  mean  low  water  to  a  depth  of  13  feet.    (See  Plate  i^o.  2.) 

The  condition  of  the  jetty  remains  stable.  There  has  been  a  slight 
lowering  of  the  crest  in  siwts,  which  was  doubtless  caused  by  the 
action  of  the  sea  against  the  riprap  forming  the  crest,  causing  it  to 
assume  a  more  stable  slope.  There  is  no  indication  of  any  subsidence 
caused  by  underscour. 

Up  to  date,  203,063.6  square  yards  of  mattress,  81,580.8  cubic  yards 
of  riprap,  2,880.83  cubic  yards  of  shell,  and  218  cubic  yards  of  con- 
crete have  been  used  in  the  construction  of  this  jetty. 

North  jetty, — ^The  totallengthof  this  jetty  including  the  shore  extension 
is  10,165  feet.  Five  hundred  and  fifty-three  feet  of  this  (from  Station  —57 
to  Station  496)  the  jetty  is  built  to  the  full  height  and  capped.  For  6,514 
feet  (to  Station  7010),  the  crest  is  above  the  level  of  mean  low  water 
with  the  exception  of  a  few  places  where  the  depth  varies  from  1  to  2 
feet  From  Station  7010  to  the  end  of  the  jetty,  a  distance  of  3,008  feet, 
the  average  depth  over  the  jetty  at  mean  low  water  is  6  feet.  The 
average  width  of  the  crest  out  to  Station  7010  is  about  12  feet.  (See 
Plate  No.  4). 

^0  evidence  of  settlement  due  to  underscour  is  shown  on  any  portion 
of  the  jetty.  The  lowering  of  the  crest  above  mentioned  is  due  to  the 
action  of  the  breakers. 

The  crest  of  the  exposed  portions  of  this  jetty  can  be  held  above  the 
level  of  mean  low  water  only  by  means  of  heavy  capping.  That  portion 
capped  with  concrete  in  1888  is  completely  covered  with  sand. 

Up  to  date,  112,364  square  yards  of  mattress,  79,931  cubic  yards  of 
riprap,  5,325.41  cubic  yards  of  shell,  and  337.8  cubic  yards  of  concrete 
had  been  used  in  the  construction  of  this  jetty. 

The  riprap  on  the  older  portions  of  each  jetty  has  been  closely 
cemented  together  by  shellfish. 

CHANGES  SHOWN  BY  SITRVEY  OF  1891. 

The  shore  lines  in  the  vicinity  of  both  jetties  are  practically  in  the 
same  iwsition  as  la«t  year.  The  shore  extension  of  the  south  jetty 
fi*om  Station  1  to  Station  2  has  settled  about  2  feet.    This  was  caused 
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by  the  high  storm  tides  during  the  month  of  April,  which  scoured  a 
fc?]ough  accross  the  jetty  at  this  point.  The  riprap  forming  this  portion 
of  the  shore  extension  was  placed  on  the  sand  which  accumulated  over 
tlie  original  mattress,  and  consequently  no  opposition  to  scour  was 
offered.  This  slough,  however,  is  dry  except  at  high  water,  and  shows 
signs  of  filling.  With  this  exception  the  shore  extensions  of  both  jet- 
ties are  practically  in  the  condition  reported  in  1890. 

There  has  been  but  little  change  in  the  areas  outside  the  jetties. 
Comparison  with  the  map  of  1890  shows  a  slight  shoaling  north  of  the 
north  jetty,  and  slight  increase  of  depth  along  seaward  side  of  the 
outer  end  of  the  south  jetty.  The  shoal  bare  at  low  water,  directly 
south  of  the  south  jetty  (formerly  known  as  Pelican  Bank),  is  nearly 
three  times  as  large  as  in  1890. 

The  depth  in  the  channels  between  the  jetties,  especially  in  the  north 
channel,  has  been  steadily  increasing.  The  inner  12-foot  contour  of  the  j 
north  channel  has  moved  seaward  2,100  feet;  the  outer  12-foot  and  18-  | 
foot  contours  have  moved  seaward  about  800  feet.  There  has  been  i 
I)raetically  no  movement  of  the  outer  24  and  30  foot  contours.  The  | 
available  depth  at  mean  low  water  through  the  north  channel  is  now  j 
10  feet,  where  in  1890  it  was  only  4.5  feet.  The  distance  between  the  j 
inner  and  outer  12-foot  contours  is  now  700  feet.  In  1890  this  distiince 
was  2,600  feet.  The  south  channel  is  still  used  by  all  deep-draft  ves- 
sels. The  available  mean  low-water  depths  across  the  bar  and  the 
middle  ground  separating  this  channel  from  the  north  channel  are  13 
and  11.5  feet,  respectively,  against  11.2  and  8.9  feet  of  last  year.  The 
present  channel  crosses  the  middle  ground  at  a  point  about  3,600  feet 
east  of  the  channel  formerly  used. 

All  traces  of  Ward  Bank  have  disappeared.  The  area  included  in 
the  O-fbot  contour  formerly  surrounding  this  bank  has  been  diminished 
by  nearly  one-half  during  the  year;  in  fact  the  only  portion  leffc  is  that 
lying  between  the  outer  ends  of  the  jetties. 

The  movement  of  sand  during  the  year  has  presented  no  unusual  fea- 
tures, and  the  work  accomplished  has  been  in  the  anticipated  direction. 
The  long  suspension  of  work  from  October,  1889,  when  the  contract 
work  under  the  appropriation  of  1888  was  finished,  to  February,  1891, 
when  contract  work  under  the  appropriation  of  1890  was  started,  in- 
creased the  cost  of  the  improvement  materially  by  increasing  the  depth 
in  which  the  north  jetty  must  be  prolonged  from  5  to  6  feet  in  1889  to 
13  to  16  feet  in  1891.  .  With  a  width  of  15  feet  at  mean  low  water  and 
side  slopes  of  1  on  2,  the  increase  in  area  of  jetty  cross  section  from  the 
area  required  for  a  depth  of  8  feet  to  that  required  for  a  depth  of  16  feet 
is  440  square  feet.  At  the  present  contract  rat-es  this  means  an  increase 
of  cost  of  $33  per  running  foot  of  jetty.  Considering  this  fact  and  the 
increased  length  of  jetty  required  by  the  growth  of  the  bar  seaward  in 
the  long  period  since  the  work  wa«  begun  (1882),  the  increase  of  the 
estimated  cost  of  the  improvement  from  $1,426,000  to  $1,622,000  is 
readily  understood. 

As  stated  in  the  last  annual  report,  the  completion  of  this  improve- 
ment is  of  vital  importance  to  the  city  of  Jacksonville,  and  is  important 
in  a  less  degree  only  to  the  State  and  country.  The  volume  of  commerce 
which  will  be  affected  by  it  must  not  be  measured  by  the  tonnage  at 
present  using  the  river.  With  the  slight  depth  available,  only  a  special 
class  of  vessels,  those  of  light  draft,  can  enter  the  i)ort.  This  absolutely 
prohibits  economical  trade  witli  foreign  countries  and  limits  the  traflSc 
to  freight  for  home  ports  for  which  a  large  rate  can  be  paid.  As  a 
result,  either  other  products  are  given  a  longer  haul  by  rail  to  other 
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ad  deeper  ports,  or,  ad  is  frequently  the  case,  the  cost  of  carriage  is  so 
increased  that  production  is  unprofitable  and  the  land  is  undeveloped. 
Almost  all  of  the  large  and  rapidly  increasing  shipments  of  phosphate 
Ifem  the  State  which  now  seek  Atlantic  ports  are  now  carried  by  rail 
(irectly  past  the  St.  Johns  Eiver: 
The  i)ersonnel  of  the  work  is  the  same  as  during  the  last  contract. 
Ivish  to  express  my  indebtedness  to  them  again  for  the  aid  they  have 
gtren  in  the  conduct  of  the  work. 

The  improYement  is  located  in  the  collection  district  of  St.  John.  Jacksonville 
iithe  nearest  port  of  entry.  Nearest  light-house  is  St.  Johns  River  light.  Nearest 
fft  is  Fort  Clinch,  Femandina,  Fla. 

The  following  papers  accompany  this  report,  viz: 

ileport  of  Bfr.  J.  H.  Bacon,  assistant  engineer. 
?late  No.  1.  Map  of  Bar  and  Vicinity. 
Mate  No.  2.  Plans  and  Profiles  of  Jetties. 
?late  No.  3.  Comparative  maps  of  Bars. 
Plate  No.  4.  Diagram  of  Current  Observations. 

Money  statement 

J|y  1, 1890,  balance  unexpended $23,094.51 

Aioont  appropriated  by  act  approved  September  19,  1890 170, 000. 00 

193,094.51 
Jte  30, 1891,  amount  expended  during  fiscal  year 38, 241.50 

JV  1,1891,  balance  unexpended 154,853.01 

%  1, 1891,  outstanding  liabilities $18,213.57 

Hy  1, 1891,  amount  covered  by  uncompleted  contracts 106, 979. 91 

125,193.48 

%  1,1891, balance  available 29,659.53 

[Imount  (estimated)  required  for  completion  of  existing  project 602, 000. 00 

Jlmount  that  can  be  profitably  expended  in  ti  seal  year  endinpj  June  30, 1893  500, 000. 00 
)  iabmitted  in  complianceVfth  requirements  of  sections  2  of  river  and 
I  harbor  acts  of  1866  and  1867. 


■^hraet  of  proposaU  for  improving  St,  Johns  Biver,  Florida,  received  in  response  to  ad- 
trtisement  and  opened  November  15,  1S90,  by  Captain  W.  M,  Black,  Corps  of  Engi- 
k^ers. 
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131,350 

VrB. — Ab  glTea  bi  paragraph  1  of  tbe  specifications,  the  entiroated  quantities  of  materials  rsqnlred 
in%A  follow*:  8tODe» 40,000  tons  (of  2,000  pounds);  oyster  shells,  6,000 oubio  yards;  mattreiMS, S, WO 
•'^tre  yards. 

*  thiM  bid  CSo.  6)  was  nrcompanied  by  a  proposal  to  ftimlBh  stoM  oCa  qoalUj  poorer  thm  Itek  otflod 
br|t  ^  lH>r  ton  of  2,<JU0  poiinUs. 

^i^a  91 102 
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The  estunated  ftmonnt  availablo  for  work  aooording  to  the  approved  project 
$130,000. 
Recommended  that  bid  No.  4  be  acoepted. 


Ahttraet  of  propo$aU  far  fiiimi$hing  atone  for  uae  in  improving  St.  Johns  River,  Flori 
received  in  reiponae  to  cireular  letter  and  opened  June  8, 1891,  hy  Capt.  W,  M,  Bla 
Corpe  of  JEngineere. 


Ko. 


UTame  and  addxess  of  bidder. 


Price] 
ton  (2, 1 
pound 


Ifarons  Conani,  Hayport,  Fla  ..., 
John  Stttterlee,  New  York,  K.  T. 


Amoant  available,  $5,000 

Recommended  that  the  bid  of  Mr.  John  Satterlee  be  accepted. 


report  of  mr.  j.  h.  bacon,  assistaitt  enoinber. 

United  States  Engineer  Office, 

St,  Augustine,  fla.,  June  SO,  1S9. 
Captain:  I  hare  the  honor  to  submit  the  following  report  on  the  survey  of 
Johns  Bar,  Florida.    The  survey  was  begun  on  May  13,  and  finished  on  June  6. 

Soundings  were  taken  over  the  area  usually  covered  and  were  located  by  mean 
a  transit  and  sextant.  Soundings  on  the  bar  were  made  with  a  pole;  all  others  \^ 
a  lead-line. 

The  usual  cross-sections  of  the  jetties  were  made,  and  the  high  and  low  wa 
shore  lines  were  located. 

A  tide  gauge  was  established  at  a  point  near  the  outer  end  of  the  south  Jetty,  fi 
which  the  bar  soundings  were  reduced.  Observations  of  that  gauge,  in  connect 
with  those  taken  at  the  inner  end  of  the  jetty  and  at  Mayport,  furnish  the  follow 
data: 

Mean  range  of  tide  at  St  Johns  entrance. 

On  the  bar £ 

At  tiie  inner  end  of  south  jetty  ^outside) £ 

At  the  inner  end  of  south  Jetty  (inside) £ 

At  Mayport,  Fla 4 

No  definite  conclusions  as  to  any  change  of  range  of  tide,  due  to  the  influenc 
the  Jetties,  can  be  obtained,  owing  to  the  strong  easterljr  winds  which  prevailed  c 
ing  the  survey,  and  which  kept  the  water  abnormally  high. 

An  ezaminauon  of  the  concrete  blocks  on  both  jetties  was  made. 

South Jettjf.— The  edges  and  comers  of  many  of  the  blocks  are  rounded  off.  Ad 
of  tills  erosion  probably  ooourred  immediately  after  the  blocks  were  placed  in  p 
tion,  before  the  cement  had  set.  Where  the  high  water  swashes  over  the  shore 
tension,  there  has  been  considerable  settlement.  There  has  also  been  considerable 
tlement  at  the  outer  end  of  the  work,  where  the  partition  blocks  have  been  remo^ 

As  a  rule,  the  blocks  are  in  fairly  good  condition,  and  of  about  the  consistenc.'^ 
buildUng  sandstone.  There  seema  to  be  no  difference  between  the  blocks  compc 
of  shell;  sand,  and  cement  and  those  of  sand  and  cement.  There  is  a  slight  dii 
ence  in  hardness  between  the  Portland  and  Rosendale  in  favor  of  the  former. 

Norihjettu. — ^The  concrete  blocks  placed  at  Station  1  are  all  in  position,  exc 
the  lower  tier  on  the  outside,  which  have  dropped  down  owing  to  the  sharp  slop 
the  riprap  beneath.  One  block  on  the  inside  is  turned  on  edge.  The  blocks  ar* 
good  conoition. 

The  shore  ertenaion  of  the  north  Jetty  is  entirely  covered  with  sand.  Three  bio 
were  examined  at  different  points,  and  all  were  found  to  be  extremely  hard,  of  ab 
the  oonslstenoy  of  brick.    ML  of  tnese  blocks  were  of  Portland  cement. 

CURRENT  observations. 

Obeervatious  for  direction  and  velocity  of  current  were  made  at  three  stations 
the  90-foot  contour:  jStatiou  No.  1^  opposite  the  entrance  to  Nassau  Sound,  Station 
2,  an.  St.  Johns  Bar,  and  Station  No.  3,  opposite  Pablo  Beach.  These  pbservati 
wen  made  with  loaded  rods  20  ^eet  long,  submerged  about  19  feet^ 
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A.t  Station  No.  1  and  Station  No.  2,  between  7  o'clock  and  11  o'clock  in  the  morn- 
ing, the  "wind  was  light,  and  varied  from  SSE.  to  W.  At  Station  No.  3,  during  the 
same  period,  there  Avas  a  light  wind  from  the  NW.  In  the  afternoon  there  was  a 
strong  wind  from  the  S£.  at  each  of  the  stations. 

At  Station  No.  1  the  direction  of  the  current  daring  the  ebb  tide  was  influenced 
by  the  ebb  from  Nassau  Sound;  the  general  direction  was  at  right  angles  to  the 
coast.  The  maximum  ebb  velocity  was  0.6  feet  per  second.  The  general  direction 
of  the  flood  currents  was  to  the  north  and  parallel  to  the  coast.  The  maximum  flood 
velocity  was  2.0  feet  per  second.  At  Station  No.  2  the  direction  of  the  ebb  currents 
was  evidently  due  to  the  influence  of  the  ebb  currents  from  the  St.  Johns  Kiver;  the 
maximum  ebb  velocity  was  1.1  feet  per  second.  The  general  direction  of  the  flood 
currents  was  northward  and  parallel  to  tlie  coast.  The  maximum  flood  velocity  was 
1.9  feet  per  second. 

At  Station  No.  3  there  was  almost  no  current  during  the  ebb,  the  maximum  veloc- 
ity being  only  0.3  foot  per  second;  the  j^neral  direction  of  the  ebb  was  SW. 

The  maximum  flood  velocity  was  1.0  root  per  second.  The  direction  was  northerly 
and  paraUel  to  the  coast.  At  this  station  both  the  direction  and  velocity  of  the  cur- 
rent appear  to  have  been  covemed  by  the  direction  and  velocity  of  the  wind. 

The  preponderance  •  of  flood  velocity^  over  ebb  velocity  was  due  to  the  strong  SE. 
wiud  which  prevailed  during  the  entire  flood. 

The  range  of  the  tide  during  these  observations  was  as  follows: 

Feet. 

Gauge  No.  1  (Mayport) * 6.0 

Gauge  No.  2,  at  the  inner  end  of  south  jetty  (inside) 6.55 

Gauge  No.  3,  at  the  inner  end  of  south  jetty  (outside) 7.20 

Gauge  No.  4,  at  the  outer  end  of  south  jetty 7.3 

Comparing  the  results  of  these  observations  ^vith  those  obtained  from  previous 
surveys,,  the  following  conclusions  may  be  deduced : 

I.  The  littoral  currents,  away  from  the  influence  of  tidal  streams  and  estuaries, 
are  governed  directly  by  the  force  and  direction  of  the  wind.  The  rise  and  &11  of 
the  tide  seem  to  have  little  or  no  influence. 

II.  At  a  point  immediately  outside  of  St.  Johns  Bar,  the  ebb  tide  of  the  river  has 
an  inflnence  on  the  current,  but  the  flood  tide  in  the  river  appears  to  be  independ- 
ent of  the  littoral  current  outside,  which  at  the  30-foot  contour  has  no  tendency  to 
enter  the  river  except  under  the  influence  of  an  easterly  wind. 

III.  The  range  of  the  tide  outside  of  St.  Johns  Bar,  and  probably  on  the 
shores  above  ana  below  the  jetties,  is  about  1.2  feet  greater  than  at  the  month  of  the 
river. 

Very  respectfriUy,  your  obedient  servant, 

J.  H.  Bacon, 

Assiattmi  JEngineer, 
Capt.  W.  M.  Black, 

Corps  of  Engineers,  U.  S.  A. 


COMMERCIAL  STATISTICS. 

Commeroe  of  SL  Johns  Miver  during  the  year  ending  December  Sly  1890. 


Name  of  article. 

Qnantity. 

Estimated 
value. 

Groaa 
tonnage. 

Cotton 1 

bales.. 

5,250 

21.615 

125 

194,570 

54,120 

535 

53,407,562 

60,782,390 

45,000 

9,885 

$205,240 

573,300 

625 

893, 950 

43,202 

4,000 

873,863 

1, 078, 835 

3,500,000 

19,150 

1.060 

21,616 

18 

7,785 
1,624 

FertiliaerB 

riab  and  oyators 

Fruita....:. 

Graia 

tons.- 

bjirrels.. 

boxes.. 

bushels. . 

Hides 

,-.  . , number.. 

5 

Lnmber: 

U^::;:;:::::::;:;:;:;;;.;;. 

Kerchandise 

Vegetablaa 

feet.. 

B.M.. 

tons.. 

boxes.. 

534,075 

121,565 

46,000 

494 

Total.,  r 

6,186,655 

733,231 

Vessels. 

No. 

.  Average 
tonnage. 

Average  draft 
of  water. 

gioiHB   

153 

168 

60 

85 

600 

1,300 

25 

FeeL 

9 

gaUinv   



10 

CfMMtem    -   .  -         ■  ■        

5  to  6 

TaolitB 

6 
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Passengers,  nombery  10,000.    Estixnated  amount  received  on  same,  $180,000. 

Estimated  percentaffe  of  total  trade  of  neighborhood  carried  by  water,  25. 

Probable  increase  or  trade  were  the  improvement  completed,  200  per  cent. 

With  the  doclf  and  wharf  facilities  here  and  a  greater  depth  of  water  to  the  i 
this  port  would  demand  the  balk  of  the  phosphate  tonnage  of  the  State.  Owiu]^ 
this  lack  of  water  the  commerce  of  Jacksonville  has  been  considerably  hampei 
and  an  immense  tonnage  of  solid  cargo  freights,  which  would  have  sought  reslj 
ment  by  rail  from  there  to' interior  points,  has  been  diverted  and  the  bulk  has  hat 
be  shipped  by  rail  and  at  greatly  incr«»a«c*d  rates. 

The  future  commercial  standing  of  this  poi-t  depends  entirely  upon  the  further 
provemeut  of  the  river  to  the  sea. 

Chas.  R.  BllA 


Oa. 

IMPROVEMENT  OF  OCKLAWAHA  RIVER,  FLORIDA. 

The  Ocklawaha  Eiver  has  its  sonrce  in  Lake  Apopka,  central  Flori 
flows  slightly  west  of  north  for  about  104  miles,  measured  along  i 
axis  of  the  channel,  then  almost  due  ea-st  for  21  miles  further  whei 
unites  with  the  St.  Johns  River.  The  Ocklawaha  Eiver  is  the  prii 
pal  outlet  of  a  number  of  large  lakes,  whose  aggregate  area  is  abi 
175  square  miles. 

The  only  important  tributary  of  the  Ocklawaha  River  is  the  Sil 
Spring  Run,  which  is  6  miles  long,  and  has  an  average  width  of  abi 
50  feet,  and  a  least  depth  along  the  axis  of  the  channel  of  about  9  i\ 
Being  the  outlet  of  the  famous  Silver  Spring,  its  volume  of  dischai 
varies  but  little. 

From  Lake  Griffin  down  for  a  distance  of  about  28  miles  the  ri 
flows  through  a  wide  savanna,  submerged  about  1  foot  under  wai 
and  covered  with  a  dense  growth  of  saw  grass.    On  this  rea<5h 
river  averages  from  30  to  40  feet  in  width,  and  has  a  least  chan 
depth  of  about  6  feet.    The  current  is  very  sluggish. 

The  impediments  to  navigation  on  this  portion  of  the  river  are  1 
numerous  bends,  the  narrow  channel,  floating  islands,  and  eel  grass 

From  the  savanna  to  the  mouth,  a  distance  of  about  58  miles,  1 
banks  are  covered  with  a  dense  growth  of  cypress  and  other  timbei 

On  this  reach  the  river  averages  from  60  to  70  feet  in  width,  and  i 
least  channel  depth  is  4  feet.  '  The  average  velocity  of  the  curreni 
considerably  greater  than  on  the  upper  river,  being  about  1.3  feet  ] 
second. 

The  principal  obstructions  to  navigation  are  snags  and  overhang! 
trees. 

PROJECT  OF  IMPROVEMENT. 

The  approved  project  is  to  clear  the  channel  between  Lake  Gri 
and  tide  mouth  by  removing  the  snags  and  the  worst  overhanging  trc 
and  by  moving  the  floating  islands  out  of  the  channel  and  staking  th 
in  place  by  piles. 

The  estimated  cost  of  the  work  at  present  recommended  is  $7,500, 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JTJNE  30,   1891 

By  act  of  Congress  approved  September  19, 1890,  an  appropriat 
of  $10,000  was  made  for  "improving  Ocklawaha  River,  Florida,  to  Le 
burg,  on  Lake  Griffin.^ 
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Of  this  amount  $2,000  wa«  8i>ent  in  making  a  survey  of  the  entire 
river  between  Lake  Griffin  and  the  mouth. 

The  field  work  of  the  survey  was  begun  on  February  20, 1891,  and 
completed  on  April  23, 1891.  The  surveying  party  was  under  the  charge 
of  Mr.  J.  H.  Ba<;on,  assistant  engineer,  to  whose  appended  report  I 
have  the  honor  to  invite  attention  for  information  concerning  the  details 
of  the  work. 

The  permanent  improvement  of  this  river  would  be  of  great  benefit 
to  the  orange  and  vegetable  growers  in  its  vicinity,  and  would  thereby 
benefit  a  large  section  of  country.  The  sum  in  hand  is  'sufficient  to 
clear  the  river  of  its  worst  obstructions,  but  an  annual  outlay,  esti- 
mated at  $1,000,  will  be  required  for  some  years  to  maintain  the  clear 
channel. 

The  OcMawaha  River  is  in  the  collection  district  of  St.  Johns.  The  nearest  fort 
IS  Fort  Marion.    The  nearest  light-house  is  the  St.  Augustine  Light. 

The  following  papers  accompany  this  report: 

Report  of  J.  H.  Bacon,  assistant  engineer. 

Map  of  the  river. 

Photograph  of  pontoon  and  camp  outfit.* 

Money  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $10, 000. 00 

Jnne  30,  1891,  amount  expended  during  fiscal  year 2, 455. 68 

July  1, 1891,  balance  unexpended ^ : 7,544.32 

.Inly  1,  1891,  outstanding  liabilities 33.42 


July  1,  1891,  balance  available 7,510.90 


Amount  (estimated)  required  for  completion  of  existing  project 7, 510. 90 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1893,  for  main  ten  ance .' 1, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


repobt  of  mr.  j.  h.  bacon,  assistant  engineer. 

United  States  Engineer  Department, 

St.  Augustine,  Fla,,  May  11,  1891. 

Captain  :  I  have  the  honor  to  submit  the  foUowing  report  on  the  survey  of  the 
Ooklawaha  River,  Florida. 

The  instructions  received  wore  to  make  a  reconnolssance  of  the  river  from  Lees- 
burg,  on  Lake  Grffln,  to  the  mouth,  with  approximate  measurements  of  the  slope  of 
the  water  surface,  if  the  funds  should  permit. 

After  ascertaining  that  it  would  be  impracticable  to  begin  the  survey  at  Lees- 
Imrg,  owing  to  a  jam  of  floating  islands  a  short  distance  below,  it  was  decided  to 
organize  the  party  at  Palatka,  on  the  St.  Johns  Biver,  25  miles  oelow  the  mouth  of 
the  Ocklawaha. 

On  February  4  camp  was  established  near  the  Palatka  Lumber  Company's  saw- 
mill on  the  St.  Johns  River,  and  work  was  begun  on  the  construction  of  a  pontoon 
to  carry  the  camp  outfit. 

This  pontoon  consisted  of  four  boats,  each  20  feet  long  and  5  feet  beam,  having  one 
side  straight  and  the  other  side  curvea.  These  boats  were  joined  together  rigidly  in 
paira^  each  pair  by  a  transverse  stringer  6  by  8  inches  by  20  feet.  The  pairs  were 
then  joined  rigidly  by  3  longitudinal  stringers  4  by  6  inches  by  30  feet;  6  additional 
longitudinal  stringers,  2  by  4  inches  by  30  feet  were  also  used.  This  made  a  frame- 
work 30  by  20  feet,  wliich  was  floored  over.  Three  tents  and  a  galley  were  then  set 
up  on  the  pontoon. 

•Not  printed. 
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The  eunp  outfit  wm  transferred  to  the  pontoon  on  February  14,  and  on  the  follow- 
ing day  the  party  started  for  the  Ocklawaha  River,  using  the  naphtha  launch 
Myakka  as  a  tow-boat.  The  party  consisted  of  myself,  Messrs.  George  Berry,  tran- 
sitman,  and  C^  M.  Brown,  rodman,  4  laborers,  and  a  cook. 

Actual  field  work  was  begun  on  Februa^  20. 

The  Ocklawaha  River  for  a  distance  of  ^  miles  firom  Lake  Griffin  flows  through  a 
wild  prairie,  or  marsh,  submerged  About  1  foot  under  water  and  covered  with  a 
^owtn  of  saw  grass.  From  the  prairie  to  the  mouth,  a  distance  of  about  58  miles, 
it  flows  through  a  cypress  swamp.  The  river  is  from  8  to  10  feet  deep,  as  a  rule, 
to  within  3  feet  of  the  banks,  which  are  nearly  perpendicular,  and  in  the  lower 
river  are  covered  with  a  dense  growth  of  cypress  and  other  timber,  and  in  the 
prairie  with  hi^  grass. 

Under  these  circumstances  much  difficulty  was  experienced  in  devising  a  method 
for  setting  up  the  transit  that  would  allow  rapid  ^ork.  Finally  the  following 
method  was  adopted  and  used  throughout  the  survey. 

Two  ladders,  each  10  feet  long,  with  sides  4  inches  apart  and  held  together  by 
rungs  at  intervals  of  2  inches,  were  driven  into  the  river  bottom,  one  on  each  side 
of  the  bow  of  the  launch.  A  cross  piece  2  by  4  inches  by  8  feet  was  then  passed 
through  each  ladder  at  tiie  desired  neight,  and  the  transit  placed  on  this.  This 
method  of  setting  up  the  transit  was  found  to  be  satisfactorv  and  quite  expeditious, 
as  it  enabled  the  transitioian  to  look  In  any  direction  without  getting  out  of  the 
boat  and  without  fear  of  disturbing  the  instrument. 

The  progress  of  the  survey,  espe<nally  in  the  lower  river,  was  necessarily  slow,  as, 
owing  to  the  numerous  bends  and  dense  growth,  the  average  length  of  sights  was 
300  feet. 

The  method  of  conducting  the  survey  was  as  follows: 

Three  boats  were  used,  the  launch  oarrying  the  draftsman  and  transitman,  and 
two  skiffs,  each  carrving  a  rodman.  The  transit  was  set  up  and  the  course,  distance, 
and  level  to  the  back  sight  and  fore  sight  were  read  and  recorded.  The  height  of 
the  instrument  above  the  water  surface  and  the  distance  to  the  opposite  bank  were 
also  noted  at  each  station.  The  transit  was  then  taken  up  and  the  launch  moved  up 
to  the  next  station,  where  the  same  oj^eration  was  repeated.  Two  rodmen  were 
employed,  so  that,  after  the  observations  had  been  taken  to  the  back  sight,  the  fore 
sight  was  generally  ready.  A  drawing  board  and  a  roll  of  cross-section  paper  were 
carried  in  the  launch,  and,  lUfter  the  course  and  distanoe  had  been  recorded,  they 
were  immediately  plotted  on  the  oross-seotion  paper,  using  the  ruled  lines  as  meri- 
dian lines.  In  tfds  way  a  complete  map,  with  the  exception  of  soundings,  was  made 
as  the  work  progressed.  At  the  end  of  each  day's  work  the  river  was  civre^^J 
sounded  back  to  camp  and  all  obstructions  noted.  Every  morning,  as  a  rule,  the 
camp  was  moved  up  to  the  station  last  occupied. 

Water  gauges  were  observed  daily  at  Welaka,  on  the  St.  Johns  River,  opposite  the 
mouth  of  the  Ocklawaha;  at  Orange  Bend,  on  Lake  Griffin,  and  at  the  camp.  A 
gauge  was  always  set  up  at  the  end  of  the  day's  work  and  the  water  level  noted,  so 
that  any  rise  or  fiedl  of  the  water  during  the  time  of  moving  camp  might  be  noted 
and  allowed  for.  During  the  entire  survey,  however,  the  height  of  the  water  sur- 
face did  not  vary  more  tiian  0.2  foot.  There  is  a  daily  rise  and  fftll  of  the  tide  at 
Welaka^  with  a  meAn  range  of  0.4  foot.  Tidal  action  also  takes  place  in  the  Ockla- 
waha River  for  a  distance  of  about  1  mile  from  the  mouth,  where  the  range  is  about 
0.1  foot. 

From  the  record  of  the  gauge  observed  at  Orange  Bend  during  February,  March, 
and  April,  it  appears  that  the  water  surface  during  that  time  fluctuated  only  0.2 
foot.  The  gauge  observer,  Mr.  J.  O.  Arms,  an  old  resident  of  that  section,  says  that 
the  water  surface  during  this  period  was  at  the  mean  low- water  stage,  although  he 
has  seen  it  5  feet  higher  and  2  feet  lower.  I  was  also  informed  by  experienced  pilots 
on  the  Ocklawaha  River  that  during  the  survey  the  river  was  at  the  average  low- 
water  stage ;  that  it  seldom  fiEJls  lower,  and  that  the  high-water  sta^e  is  about  4  feet 
higher.  The  onlv  evidence  contrary  to  this  was  obtained  at  Moss  Bluff,  where  I  was 
informed  by  an  old  resident  that  the  river  was  about  0.5  foot  above  ordinary  low 
water.  It  is  safe  to  assume,  however,  that  the  river  was  at  the  ordinary  low-water 
stage,  and,  as  my  own  observations  snow,  that  it  remained  at  this  stage  during  the 
progress  of  the  survey,  all  soundings  have  been  plotted  without  reduction. 

The  velocity  of  the  current  was  measured  at  various  points  on  the  way  down 
stream  by  means  of  loaded  rods.  The  rod  in  each  case  was  allowed  to  float  free  for 
several  miles  and  the  time  of  passing  each  station  noted.  It  was  necessary  to  use 
two  rods,  owing  to  the  tendency  to  float  against  the  concave  bank  and  to  catch  on 
bushes,  eelffrass.  snags,  etc.  Whenever  this  happened  the  spare  rod  was  placed  in 
the  channel  at  the  proper  point  and  the  other  rod  taken  into  the  boat. 

After  carrying  up  the  line  of  levels  a  distance  of  about  50  miles,  it  was  decided  to 
abandon  it,  as  the  money  allotted  for  the  survey  was  running  short.  A  line  of  levels 
was  run  from  Lake  Oriffln  to  the  Florida  Southern  Railway  track  in  Leesbaig,  and 
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firom  the  gauge  at  Welaka  to  the  Jacksonville,  Tampa  and  Key  West  Railway  track 
in  Sisco.  From  these  leyels,  and  from  information  received  from  the  railway  officials^ 
the  total  fall  from  Leesborg  to  the  mouth  of  the  Ocklawaha  was  determined. 

NnmerooB  bench  marks  were  established  at  various  points  on  the  river.  The  sur- 
vey was  connected  with  township  comers  as  frequently  as  possible.  Comparison 
with  a  township  map  of  this  section  shows  that  the  total  southing  from  Welaka  to 
Lake  Griffin,  according  to  the  reconnoissance,  is  correct  to  within  0.1  mile,  and  the 
total  westing  to  witMn  0.3  mile.  This,  considering  the  number  of  sights  taken 
(798),  shows  as  accurate  work  as  could  be  expected. 

TABLE  NO.  L 

Total  distance  by  river  from  Leesborg  to  St.  Johns  River miles..  94.00 

Total  Call  of  water  snrtlAce  from  Leesburg  to  St.  Johns  River feet..  55.00 

Average fidl ^er  mile ^ do...    0.68 

Telocity  per  hour  tor  lowerriver miles..    0.90 

Yeloeily per honr for apper river ..  1 do...    0.40 

Jfaximnm  velocity  per  nonr do...    L20 

"Mfnhnnm  velocity  per  hoar do...    0.35 

Arerage  height  of  nigh  water  above  mean  stage feet..    4.00 

Height  of  high  water  of  1870  above  mean  stage  (at  Fort  Brooke) do...  10.00 

TABLE  NO.  n. 


Dittances  on  Ocklawaha  Biver. 


Miles. 

Gt  Johns  Biver 0.0 

Winding  Place  Creek 1.7 

TnrpeBune  Creek 2.9 

BoydCrsek 8.8 

Bear  Creek  Point ■. 4^2 

Bsar  Creek  Inlet 4.8 

Davenport 6.6 

HheKanrovs  (eastend) 6.6 

Boor  Man's  Labor... 8.0 

The  Karroirs  (vest  end) 9.0 

Dead  River 9.0 

East  Riverside 10.0 

Baverside 10.8 

Deep  Creek 11.9 

Jadk  Gates 18.3 

Dutchman  Reach 15.1 

Cedar  Landing 16.0 

Xitae  Jam  Log  Point 16.9 

Big  Jam  Los  Point 17.1 

Agnew  Landing 17.6 

ffim*  Landing 18.2 

Xnrkey  Creek  (east  end) 18.3 

Ttirk^  Foot  Landing 18.5 

XnrkevCreek  (west end) 18.8 

Black  HawkBend 19.4 

FortBorke 20.1 

J'ordan  Landing 20.8 

Orange  Creek 21.1 

Needle  Eye 21.4 

Gray  Chit , 22.2 

McBride  Landing 22.9 

Will  Landing 24.5 

Twin  Palmetto 24.9 

Long  Reach 26.0 

I>ean  Grove 26.6 

PaSn  Landing 27.1 

X^ouglass  Landing 27.8 

Tohk , 28.2 

Wells  Grove 29.5 

Forty  Foot  Bluff 29. 9 

Wild  Cat  Jump 31.1 

Sough  and  Ready  Cut 3L  5 

BnrrtKa  Cut-off 33.6 

Meigs  Landing 34.0 

JBnteka 34.8 


Miles. 

Cypress  Gates 84  6 

OM  River 84.7 

Sunday  Bluff 37.7 

8tar  Island 40.1 

Hogan  Landing 41.8 

Pin  Hook  ....r. ,.  41.6 

Pahnetto  Landing 42.0 

Hell's  Half  Acre 42.8 

Parks  Landing 42.5 

Gores  Landing 48.4 

Stndts  of  Daidin  Kennels  (north  end) 44. 2 

Straits  of  Dardin  Kennels  (south  end) 44. 9 

Osceolas  Old  Field 45.8 

Meyers  Landing 46.0 

Dunsos  Landing 46.2 

Rogers  Cut  (nonhend) 47.0 

Rogers  Cut  (south  end) 47.2 

Stuart  Creek  Landing 47.9 

Chitty  Avenue 48.1 

Palmetto  Grove 48.4 

Longs  Landing 49.2 

Shingle  Mill 49.8 

Graham  Landing 49.6 

Grahamsville 50.6 

Howard  Landing 5L7 

Delk  Bluff 62.8 

SOver  Spring  Run 63.1 

Ferry 56.5 

Prairie 57.5 

Heather  Island  Landing 58. 9 

Ferry 50.8 

Twin  Cypress 63.2 

Clifton  Landing 64.0 

Fort  Field 67.4 

Moss  Bluff' 70.8 

Pine  Bluff 76.2 

Stark  Shoal  (north  end) 79.6 

Stark  Shoal  (south  end) 80.7 

Stark  Landing 81.0 

Ferry 81.8 

Umbrella  Island 85. 0 

i  F.  S.  R.  R.  Steamboat  Wharf 85.2 

I  Hog  Island 85.6 

Lake  Griffin 86.2 

i  Leesburg 94.0 
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TABLE  NO.  m. 


Seetion  nmnber. 

Ayentge 
width. 

Leaat 
width. 

depth. 

Least 
.  depth. 

Xnmber 
of  snags. 

Kumber 

of  over- 

himging 

treea. 

Knniber 
of  bends. 

Velocity 
of  cur- 
rent per 
hour. 

1 

Feet, 

100 
60 

100 
75 
70 
75 
60 
60 
55 
75 
65 
60 
40 
40 
35 

150 

600 

Feet. 
60 
30 
60 
60 
35 
50 
22 
40 
35 
50 
30 
40 
80 
36 
30 
00 
100 

Feet, 

14 

10 

12 

11 

12 

12 

10 

11 

8 

10 

10 

8 

9 

9 

8 

7 

8 

Feet. 
5 

4 
6 
5 
5 
6 
4 
6 
4 
5 
5 
6 
5 
6 
6 
6 
6 
8 

23 
30 
20 
41 
60 
40 
62 
81 
61 
60 
52 
78 

48 

56 
45 
43 
57 
41 
65 
61 
65 
57 
61 
63 
72 
73 
72 
36 
19 

MiUe. 

6.7 

«> 

9 
43 

144 
81 
54 
40 
35 
25 
12 
28 
34 

0.6 

3 

0.7 

4 

0.8 

5 , 

0.0 

6 

0.0 

7 

0.0 

8 

0.  yf) 

9 

0.95 

10 

0. 95 

11 

0.97 

12 

0.6 

33 

OJk 

14     . 

0.4 

15 

0.4 

16       

0.4 

17 

0.4 

18 

0.4 

REMARKS  IN  CONNECTION  WITH  TABLE  NO.   III. 

Sec.  1.  Section  in  fSaixly  good  condition.    Considerable  grass  in  western  end. 

2.  The  Narrows,  2^  miles  long^  are  in  very  bad  condition^  narrow,  very  crooked, 

full  of  snags  and  overhanging  trees,  shallow,  and  fnU  of  grass.    The  cur- 
rent is  slack  here. 

3.  This  section  is  wide  and  comparatively  straight.    In  fairly  good  condition. 

4.  This  section  is  crooked  and  in  bad  condition. 

5.  This  section  is  in  a  very  bad  condition. 

6.  Long  and  comparatively  straight  reaches.    In  fairly  good  condition. 

7.  Enr^a  Cnt-on,  1^  miles  long,  at  south  end  of  section.    Is  very  narrow, 

shallow,  full  of  snags  and  overhanging  trees. 

8.  The  south  end  of  this  section  is  very  crooked  and  in  bad  condition. 

9.  Narrow  and  in  bad  condition. 

10.  In  fairly  good  condition. 

11.  From  Silver  Spring  Run  south  the  river  is  in  very  bad  condition,  narrow, 

shallow,  filled  with  tree  tops  and  snags.  Current  becomes  less  rapid  south 
of  Silver  Spring  Run. 

12.  The  south  end  of  this  section  is  in  the  prairie.    There  are  no  snags,  bnt  the 

river  is  narrow  (not  more  than  40  feet  wide).    The  north  end  of  section  is 
in  bad  condition. 

13.  In  the  prairie. 

14.  Very  crooked. 

15.  This  section  is  filled  with  grass  and  the  southern  end  is  blocked  with  float- 

ing islands  for  a  distance  of  250  feet. 

16.  Reaches  are  straight  and  river  widens  to  250  feet  at  south  end  of  section. 

17.  Many  floating  islands  are  forming  in  the  middle  part  of  this  section.    The 

river  widens  to  700  feet  at  aoutliern  end  of  section. 

18.  Lake  Griffin,  7.5  miles  long;  average  width,  2  miles. 

GENERAL  DESCRIPTION  OF  THE  RIVER. 

As  before  stated,  for  a  distance  of  28  miles  from  Lake  Griffin  the  river  flows 
through  a  prairie  or  marsh  covered  with  a  growth  of  saw-grass.  The  imixidinients 
to  navigation  in  this  portion  of  the  river  are  the  numerous  bends,  narrow  channel, 
floating  islands,  and  eel-grass.    There  are  no  snags  or  overhanging  trees. 

As  a  rule^  the  river  is  very  crooked.  The  available  mid-channel  depth  at  ordinary 
low  water  is  5  feet ;  the  average  width  is  from  80  to  40  feet. 

From  Lake  Griffin  to  within  a  mile  of  Starke's  Landing  the  bank  on  either  side  is  a 
floating  marsh  with  very  irregular  ed^es.  This  marsh  is  covered  with  a  growth  of 
saw-grass  and  lily  |>ads,  whose  roots  form  a  solid  homogeneous  mass  about  2  feet 
thick.  When  the  river  rises  the  ed^es  of  this  marsh  break  away  and  float  down  tlie 
river,  forming  what  are  called  floating  islands.  These  islands  become  Jammed  to 
gether,  usnally  at  the  first  sharp  bend  or  shoal,  and  navigation  is  completely  stopped- 
The  progress  of  the  survey  was  stopped  at  a  point  about  2  miles  below  Pine  Bluff, 
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where  there  were  several  packs  of  these  floating  islands  inside  the  space  of  1  mile  of 
river. 

Before  navij^ation  can  be  resumed,  these  packs  must  either  be  cat  away  in  piece- 
meiJ  or  each  island  must  be  towed  down  stream  to  a  suitable  point  and  fastened  to 
the  river  bottom  by  stakes.  As  long,  however,  as  these  islands  are  allowed  to  enter 
the  narrow  river,  they  will  stop  it  np  at  some  point. 

The  eel-grass  offers  no  obstmotion  to  etem  or  side  wheel  boats,  bnt  is  a  serious  im- 
]>ediment  to  propellers.  It  is  a  long  narrow  grass,  deriving  its  name  from  its  ap- 
])earance.  It  covers  the  river  bottom,  except  in  spots,  throughout  the  entire  len^h. 
In  shoal  places,  not  constantly  traversed  by  boats,  it  floats  on  the  surface,  and  is  a 
source  of  delay  and  annoyance.  It  can  be  most  economically  removed  oy  simply 
running  a  propeller  through  it,  tearing  it  out  by  the  roots. 

The  only  landing  on  this  portion  of  the  river  not  having  a  daily  steamboat  service 
is  Moss  Bluff,  a  setti  nent  of  about  300  i>eople.  A  small  steamboat  makes  weekly 
trips  between  this  lauding  and  GrahamsviUe. 

Nearly  all  the  fteight.  as  well  as  the  mail,  is  brought  by  stage  from  the  Southern 
Florida  Railway,  which  is  only  4  miles  distant.  Starke  Landing  and  Umbrella 
Island  Landing,  on  the  upper  end  of  the  river,  have  a  daily  steamboat  service  from 
Leesburg. 

From  the  prairie  to  Silver  Springs  Run,  a  distance  of  about  5  miles,  the  river  flows 
through  a  cyx>re8S  swamp  and  is  filled  with  snags  and  overhanging  trees. 

Permanent  improvement  of  the  river  between  Lake  Griffin  and  Silver  Spring  Run 
would  enable  the  orange  and  vegetable  growers  in  the  vicinity  of  Lake  Griffin  to 
Hhip  their  produce  by  water  from  Leesburg  to  the  St.  Johns  River.  Considering  the 
high  rate  of  freight  charged  by  the  railroads,  this  improvement  would  probably  be 
uf  great  benefit  to  the  farmers  of  this  section. 

The  improvement  recommended  consists  in — 

1.  Removing  the  floating  islands  now  obstructing  the  river. 

2.  Fencing  m  the  channel  from  Lake  Griffin  for  a  distance  of  about  4  miles  down 
streain,  with  the  object  of  preventing  the  floating  islands  from  getting  into  the  chan- 
nel. The  construction  recommended  for  this  fence  consists  in  a  row  of  piles  on  each 
Hide  of  the  channel,  with  an  interval  of  about  15  feet  between  each  pile.  The  piles 
would  be  connected  by  planks  2  by  12  by  20,  placed  just  above  the  low- water  line. 

3.  Removing  the  worst  snags  and  overhanging  trees  in  the  river  between  the 
prairie  and  the  Silver  Springs  River. 

The  estimate  for  improving  this  portion  of  the  river  is  as  follows : 

Removing  floating  islands $300 

1,600  piles,  at  $3  (for  channel  fence) 4,800 

84,000  feet  B.  M.  lumber,  at  $25  per  M 2,100 

Kemoving  101  snags,  at  $4 1 404 

Kemovin^  56  overhanging  trees,  at  $3 168 

Kngineenng  and  contingencies  (10  per  cent.) 678 

Total 8,450 

The  lower  river,  like  the  upper  rivei-.  is  vt^ry  crooked  and  can  be  navigated  safely 
only  by  stem-wheel  boats,  having  their  wheels  boxed  in  on  the  sides  and  bottom 
and  their  rudders  so  hung  that  the  water  from  the  wheel  is  forced  against  it.  This 
construction  is  necessary  on  account  of  the  danger  of  breaking  the  wheel  by  mn- 
II  ing  on  snags  and  into  the  densely  wooded  banks,  and  on  account  of  the  difficulty 
fit'  bringing  the  boat  around  the  sharp  bends. 

Ike  only  improvement  recommended  in  this  portion  of  the  river  consists  of  re- 
nioTing  the  worst  snags  and  overhanging  trees.  Nearly  all  of  these  snags  consist  of 
t  lie  tops  of  trees  felled  deliberately  in  the  river  by  lumbermen  and  or  logs  which 
}i2»ve  become  detached  from  their  rafts.  TheH(3  logs  are  apt  to  settle  down  one  end 
i  n  the  mud  and  the  other  end  reaching  to  within  a  short  distance  of  the  surface.  In 
this  position  they  form  the  most  dangerous  snags.  I  should  recommend  that  some 
rueaenres  be  taken  to  prevent  the  lumbermen  from  obstructing  the  river  before  the 
improvement  be  commenced. 

The  estimate  for  improving  the  lower  river  is  as  follows : 

I J<» moving  507  snags,  at  $4 $2,028 

Kt.^movin)^  458  overhanging  trees,  at  $3 1, 374 

Kiigineering  and  contingeucips  (10  per  wui.) 340 

Total 3,742 

K.stimate  for  upper  river 8, 450 

Grand  total 12,192 
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I  snbmit  herewith  the  following  papers; 

1.  Map,  seale  ^dW. 

2.  Map,  scale  t^^, 

3.  One  photograph  of  the  pontoon. 

Very  respectfully,  your  obedient  senrant, 


J.  H.  Bacon,  JsHetant  Enginei 


Capt.  W.  M.  Black, 

Corps  of  Engineer§,  U,  8.  A, 


COMMBRCIAI.  STATISTICS. 

Commerce  of  Ocklaioaha  River,  Florida,  during  the  year  ending  December  St,  1S90 


Article. 


Qaantity. 


Estimated 
valae. 


Grew 
tonnaj 


Cotton 

Fertilizers 

Fmita 

Grain 

Hidea 

Honey,  einip,  etc. 
Lumber: 

Roagh 

Sawed 

Kerohandlse 

Shlpatorea 

Vegetables 

Breaditoffii 


bales.. 

tons.. 

...boxes.. 
.bosTielA.. 
.number.. 
..gallons.. 

feet.. 

....B.  M.. 

tons.. 

..barrels.. 
...boxes.. 
tons.. 


494 

160 

83,410 

14,870 

300 

2,200 

7,500,000 

2,066,000 

532 

488 

1,005 

105 


Total. 


13,885 
4,000 
66,820 
17,100 
150 
1,100 

45,000 
41,320 
26,600 
700 
1,250 
6,250 


223,134 


75 
4 


Vessels. 


Steamboats: 

Eureka 

Okahumpkee 

Osceola 

Marion 

Astatula 


Passengers:  Number  carried,  17,000;  revenne  received  from  same,  $46,000. 

Estimated  peroentaffe  of  total  trade  of  neighborhood  carried  hy  water,  50  per  cei 

Probahle  increase  of  trade  were  the  improvement  completed,  50  per  cent. 

Bemarka, — ^The  Ocklawaha  River  is  the  main  water  way  for  a  large  area  of  comiti 
much  of  which  is  devoted  to  fruit  and  vegetable  culture. 

Owing  to  the  beauty  of  its  tropical  scenery,  the  river  has  become  a  fiftvorite  re$< 
for  visitors  during  the  winter  months. 

During  the  fruit  season  a  line  of  light-draft  boats  makes  regular  trips  betwo 
Palatka,  on  the  St.  Johns  River,  and  Silver  Springs,  on  a  branch  of  the  Ocklawa! 
River.  The  upper  j^ortion  of  the  river,  to  Leesbur^,  and  also  into  Lakes  Dunn  a; 
Griffin,  and  others,  is  now  completely  closed  to  navigation  by  the  accumulation 
saw-grass  and  ''flood  trash.''  It  is  of  vast  importance  to  this  section  that  a  cha 
nel  for  small  boats  of  75  to  100  tons,  with  a  draft  of  from  4  to  6  feet,  be  opened  frc 
these  lakes  into  the  Ocklawaha.  The  exorbitant  rates  charffed  for  freight  on  fruj 
and  vegetables  by  the  railroad  companies  has  a  tendency  to  retard  the  growth 
the  country,  as  well  as  to  hold  back  much  of  the  crops.  Under  existing  conditio^ 
growers  have  not  been  able  to  realize  a  profit  on  shipments  of  fruits,  etc.,  to  Nti 
York.  ] 

It  is  thought  that  the  opening  of  the  upper  river  to  Leesburg  and  the  adjoinii 
lakes  would  cause  fully  50  per  cent,  of  the  tonnage  now  carried  by  rail  to  go  throu^ 
the  Ocklawaha  Biver  into  the  St.  Johns  for  reshipment  at  Jacksonville. 
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Following  is  a  statement  of  the  bnsiness  on  the  lakes  at  the  upper  end  of  the 
Ocklawaha  Riyer  for  the  year  1890,  kindly  fttmished  by  Mr.  Thomas  C.  Lanier: 


Articles. 


Cotton bales. 

FertUisMts Uhm. 

"FiBh  and  ojaters barrels. 

rmit« boxea- 

lirain toua. 

ladee do.. 

Honey,  sirup,  etc •. do.- 

Lumber: 

Bougb feet. 

Sawed K.M. 

Merchandise tons. 

Ship  stores borrela. 

Vegetables boxes. 


Total. 


Quantity. 


2 

250 

5 

40,000 

200 
5 
1 

50.000 

2,500,000 

5,000 

10 

20,000 


Estimated 
value. 


$80 
6,250 
20 
80,000 
17,060 
1,000 
400 

5,000 

50,000 

875,000 

70 

20,000 


Gross 
tons. 


250 

1 

1,600 

200 
5 
1 

100 

5,000 

6,000 

1 

1.000 


554,820        13,158| 


I  think  fully  50  per  cent,  of  the  above  freight  would  go  by  water  to  market.  The 
roads  have  been  so  extravagant  in  their  charges  this  past  winter  and  spring  that 
the  people  would  patronize  steamers  on  water,  unless  the  roads  would  mil  So  per 
cent,  on  their  present  charges. 

The  business  of  this  section  is  growing  rapidly  and  will  be  enormous  in  a  few 
years.  One  acre  of  orange  trees  in  full  bearing  will  make  as  much  or  more  freight 
than  100  acres  in  cotton. 

My  estimates  go  from  Lake  Bun  to  the  north  end  of  Lake  Griffin. 

The  State  railroad  commission  is  now  abolished  and  our  only  hope  of  relief  is  the 
water  arteries  that  God  made  and  left  for  us  to  improve. 

Hie  importance  of  further  improvement  is  evident. 

Chas.  S.  Hill. 


O3. 

IMPROVEMENT  OF  VOLUSIA  BAR,  FLORIDA. 

Operations  for  improving  Volusia  Bar,  Florida,  have  been  carried  on 
at  intervals  since  December,  1880,  under  seven  appropriations,  aggre- 
gating $26jD00. 

Volusia  Bar  is  located  at  the  south  end  or  head  of  Lake  George,  about 
162  miles  by  river  from  the  mouth  of  St.  Johns  Eiver,  at  the  point  where 
the  waters  of  the  river  flow  into  the  lake. 

An  examination  of  Volusia  Bar  with  a  view  to  its  improvement  was 
made  in  March,  1879.  A  report  thereon,  dated  July  16, 1879,  with  plan 
of  improvement,  is  printed  as  Appendix  1 9,  Annual  Eeport  of  the  Chief 
of  Engineers  for  1879. 

This  was  modified  as  reported  in  the  Annual  Eeports  of  the  Chief  of 
Engineers  for  1882  and  1883,  Appendixes  J  11  and  L  14,  respectively. 

Before  its  improvement  the  channel  over  the  bar  was  very  crooked 
and  had  a  least  depth  varying  from  3J  to  4J  feet. 

APPROVED  PROJECT. 

To  establish  and  maintain  a  channel  6  feet  deep  across  the  bar  by  the 
increased  velocity  of  flow  produced  by  two  converging  jetties  of  brush 
and  stone,  assisted  by  dredging  if  necessary,  and  to  define  and  protect 
tlie  channel  thus  formed  by  rows  of  fender  piles. 

In  1887,  this  project  was  modified  to  limit  the  depth  to  the  5  feet 
already  attained,  as  that  depth  is  suf^cient  for  the  steamers  navigating 
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the  Upper  St.  Jolms  River  and  is  as  grpat  as  can  be  carried  over  the  ban 
between  Lake  Monroe  and  Lake  George. 

OPERATIONS  PRIOR  TO  JUNE  30,  1890. 

Tlie  total  amount  expended  up  to  June  30, 1890,  including;  liabilitiei 
then  outstanding,  was  $25,481.77.  Two  jetties  had  been  built,  starting 
from  opposite  sides  of  the  river  bank  at  the  south  edge  of  the  lake  and 
converging  until  on  the  bar  the  clear  channel  way  between  them  wa* 
230  feet  wide.  The  east  jetty  is  3,400  feet  long,  and  is  built  to  the  levd 
of  mean  low  water  for  2,930  feet  from  the  shore.  The  west  jetty  is  2,2W 
feet  long,  of  which  a  length  of  1,940  has  its  crest  at  the  level  of  meat 
low  water.  Two  rows  of  firmly  set  piles,  provided  with  waling  strip& 
confine  boats  to  a  100-foot  channel  across  the  crest  of  the  bar.  In  lo8f 
the  depth  attained  was  reported  to  be  ample  for  the  existing  commerce 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1891. 

In  the  act  approved  September  19, 1890,  $500  were  appropriated  fcr 
the  maintenance  of  the  work.  An  examination  of  the  bar  was  made  ift 
January,  1891,  and  again  in  July,  1891, 175  tons  of  rock  were  ordered 
for  the  repair  of  the  jetties,  and  on  June  30  the  delivery  had  been  partly 
completed. 

WORK  REQUIRED. 

The  St.  Johns  Eiver  above  Lake  George  is  a  silt-bearing  stream, 
having  eroding  banks,  pools,  and  shoals,  and  is  subject  to  marked 
liuctuatious  of  level.  Lake  George  forms  a  settling  basin  and  receives 
an  annual  deposit  from  the  materials  eroded  between  Lakes  George 
and  Monroe,  a  distance  of  45  miles.  The  greater  portion  of  this  mate- 
rial is  deposited  at  the  head  of  the  lake,  where  the  river  currents  Iosb 
velocity  in  entering  the  broader  expanse,  and  there  forms  and  maintainB 
Volusia  Bar.  It  is  evident  that  any  increase  of  depth  produced  by  coi- 
traction  and  scour  in  a  bar  of  this  character  will  simply  push  the  deposit 
farther  out  into  the  still  water.  If  the  depth  of  the  lake  where  the  ner 
deposit  is  formed  were  great,  the  improvement  of  the  channel  by  unah 
sisted  jetties  might  have  some  permanence. 

Lake  George  is  very  shoal.  In  1887  the  least  channel  depth  was  it- 
]iorted  to  be  5  feet;  the  6, 7,  and  8  foot  contours  of  the  bottom  were  421, 
780,  and  1,440  teeiL  respectively,  frOm  the  ends  of  the  jetties  and  at  the 
distance  of  3,400  reet  beyond  the  jetties  a  maximum  depth  of  9.6  fe«t 
only  was  found.  In  1891,  the  least  channel  depth  is  4.6  feet  and  the  6. 
7,  and  8  foot  contours  375,  480,  and  1,175  feet,  respectively,  from  the 
ends  of  the  jetties. 

Commerce  has  been  greatly  hampered  by  boats  grounding  on  the  bar 
during  the  past  low-water  season.  Further  improvement  of  the  bar  is 
required.  Only  temporary  relief  can  be  obtained  by  an  extension  of  the 
jetties. 

The  best  and  surest  method  to  adopt  will  be  to  deepen  the  channel 
by  dredging  from  time  to  time  as  may  be  needed. 

From  past  experience  it  would  seem  that  the  annual  deposit  ou  the 
bar  is  about  600  cubic  yards.  If  there  were  any  plant  available  tlfls 
could  be  removed  with  an  annual  expenditure  of  $500.  As  there  is  no 
dredging  plant  available  at  present  in  this  vicinity,  thecostof  the  work 
by  contract  would  be  more  than  double,  if  indeed  any  bids  could  he 
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obtained.  As  work  is  also  urgently  needed  on  the  Upper  St.  Johns 
Biver,  as  reported  in  letter  dated  January  26, 1891,  printed  in  Ex.  Doc. 
!No.  240,  H.  R.,  Fifty-first  Congress,  second  session,  and  for  which  the 
sum  of  $4,930  is  now  available,  it  would  be  a  great  adyantage  for  the 
United  States  to  own  a  properly  equipped  snag  and  dredge  boat  for  op- 
erations on  the  entire  river.  Such  a  boat  could  be  obtained  for  $15,0(J0. 
She  could  be  operated  at  a  cost  not  exceeding  $800  per  month. 

During  the  past  winter  the  commerce  of  the  upper  river  was  greatly 
increased,  and  the  indications  point  to  a  farther  increase  of  both  freight 
and  passenger  traffic  if  the  river  can  be  navigated  without  the  vexatious 
delays  cau^  by  the  groundiug  of  the  boats. 


Money  statement, 

Jnlyl,  1890,  balance  unexpended *. 

Amonnt  appropriated  by  act  approved  September  19^  1890 


$45.48 

e»oo.oo 


June  90;  1891,  amount  expended  during  fiscal  year . 


545.48 
41.35 


•July  1, 1891,  balance  unexpended... 
July  1, 1891,  outstanding  liabilities. 

July  1,  1891,  balance  available 


504.13 
168.75 


Amount  (estimated)  required  annually  for  maintenance  of  existing  proj- 
ect         1,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1893      1, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


CoiMMrce  of  Volusia  Bar  and  Upper  St,  Johns  liiver,  Florida,  during  the  year  ending 

December  SI,  1890, 


Articles. 


Qnantity. 


Estimated 
valae. 


Gross, 
tonnage. 


:FeTtfli£er8 . . . 

5Viiit« 

Hides 

:Merclumdise . 
Vegetoblev  ... 

Total... 


tons.. 

— boxes.. 
..number.. 

tons.. 

...boxes.. 


4,560 

155,600 

2,000 

7,800 

33,000 


$136, 800 

311, 200 

1,400 

585,000 

39,600 


4,560 
6,224 

20 
7,800 
1,650 


1,074,000 


20,254 


Vessels. 


H:.B.  Plant 

DSTergUde 

I>e»»y 

Welaka 

CresoeotCity 

City  of  Jacksonville 
Oovemor  Stoflbrd . . 


Charaoter. 


Sldevbeel 

Stem  wheel... 
Side  wheel.... 
Stem  wheel. . . 
Side  wheel... - 

Side  wheel 

Side  wheel 


Averai^o 
tonnage. 


300 
420 
300 
800 
200 
460 
800 


Average  draft  of  water,  ^  feet. 

Passengers:  Heavy  passeuger  travel.    No  estimate  can  be  formed. 

Remarks, — ^The  decrease  in  the  tonnage  of  vegetables  8hip])ed  is  caused  by  the  bii^b 
freight  rates  charged  by  the  railroads  north  of  Jacksonville  on  produce  destined  lor 
Kew  York^  and  also  to  continued  severe  frosts  in  the  early  part  of  the  growing  season. 
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It  18  the  opinion  of  those  interested  in  navigation  over  this  bar  that  a  greater  deplh 
of  water  would  materially  increase  the  north-bound- tonnage,  as  at  present  it  is  net 
possible  to  load  boats  to  their  full  capacity. 

Nearly  the  entire  trade  of  the  ueignborhood  is  carried  by  water  and  passes  ovor 
Volusia  Bar. 

Cbas.  R.  Hnx. 


O  4* 

IMPROVEMENT  OF  ST.  AUGUSTINE  HARBOR,  FLORIDA. 

St.  AnguBtine  Harbor  lies  on  the  east  coast  of  Florida,  about  47  mil® 
south  of  the  St  Johns  Eiver.  It  is  formed  by  the  junction  of  two  m- 
ers,  or  rather  salt-water  lagoons,  the  Matanzas  and  Tolomato  rivers, 
which  ran  parallel  to  the  coast,  and  there  unite  to  break  through  tiB 
line  of  sand-hills  into  the  sea.  The  total  length  of  the  Tolomato  Bivo* 
is  about  20  miles,  and  of  that  part  of  the  Matanzas  Biver  which  receives 
and  discharges  across  the  St.  Augustine  Bar,  12  miles.  The  San  Sebai- 
tian  Biver,  another  lagoon,  almost  surrounds  St.  Augustine,  and  opens 
into  the  Matanzas  Biver  about  3  miles  from  its  mouth.  These  lagoons 
vary  in  depth  from  20  to  30  feet  for  several  miles  frt>m  the  mouth,  and 
in  width  from  300  to  500  yards.  They  form  large  tidal  basins,  fiHei 
and  emptied  through  the  channels  across  the  bar.  The  rise  of  tide  at 
St.  Au^stiue  varies  from  4  to  6  feet,  and  the  currents  generated  have 
maintamed  two  or  more  channels  across  the  bar  with  a  least  depth  tf 
from  6  to  9  feet  at  low  water.  The  positions  of  these  channels  are  coih 
tinually  shifting  between  the  south  end  of  the  mainland  east  of  the 
Tolomato  Biver  (north  beach  or  north  point),  and  the  cape  on  Anasta- 
sia  Island  2|  miles  to  the  south.  The  harbor  forms  an  excellent  shel- 
tered anchorage,  but  the  shifting  nature  of  the  bar  and  the  shalloT 
water  on  its  crest  have  presented  so  many  difficulties  to  mariners  that 
the  commerce  of  the  port  has  been  greatly  hampered.  *  It  is  limitei 
practically  to  the  necessary  supplies  for  St.  Augustine. 

Two  appropriations,  aggregating  $55,000,  have  been  made  for  this 
harbor,  which  have  been  used  for  protecting  the  shores  at  the  entrance 
from  erosion. 

PROJECT. 

The  approved  project  is  to  protect  the  shores  from  erosion  by  thB 
construction  of  groins  of  concrete  and  riprap  on  brush  foundation  mal- 
tresses. 

OPERATIONS  PRIOR  TO  JUNE  30,  1890. 

With  the  appropriation  of  835,000  made  in  the  act  of  1888,  3  groii£ 
were  built:  No.  1,  on  Anastasia  Island,  near  the  northern  boundary  of 
the  United  States  Light-House  Beservation;  No.  2,  on  North  Bead, 
at  the  x>oint;  No.  3,  on  North  Beach,  about  2,000  feet  from  the  point. 

These  groins  all  consist,  essentially,  of  a  foundation  of  brush  fascinei* 
covered  with  riprap  and  capped  witn  concrete  blocks  which  are  2  feat 
wide  on  top  and  have  side  slopes  of  1  on  2.  (For  detailed  descriptioa 
of  dimensions  and  methods,  see  Appendix  P  3,  Beport  of  the  Chief  of 
Engineers,  1890.) 
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OPBBATIONS  DITBING  FISOAIi  YEAE  ENDING  JUNE  30,  1891. 

Twenty  thonsand  dollars  were  appropriated  for  the  improvement  in 
the  act  of  September  19, 1890.  Work  by  hired  labor  was  begun  in  De- 
cember and  was  stopped^wing  to  the  small  amount  of  the  appropria- 
tion remaining,  on  May  29^  1891. 

Groin  !No.  2  was  extended  seaward  and  two  new  groins  were  built, 
JSo.  4  on  Anastasia  Island,  about  2,200  feet  northwest  of  groin  Ko.  1, 
and  No.  5,  on  North  Beach,  between  groins  Nos.  2  and  3.  Excepting 
in  minor  details,  the  groins  are  like  t^ose  constructed  earlier  and  de- 
scribed in  the  last  annual  report. 

Groin  No.  4  is  523^  feet  long.  From  station  0  to  station  165}  the 
concrete  blocks  are  rectangular  in  cross  section,  4  feet  wide  and  2.8  feet 
thick,  and  with  their  top  surface  9.0  feet  above  mean  low  water.  From 
station  165}  to  the  end  the  blocks  are  3  feet  thick,  6  feet  wide  at  base, 
2  feet  wide  on  crest,  with  side  slopes  of  1  on  1,  stopping  at  a  height 
of  1  foot  from  the  base.  The  crest  of  this  portion  of  the  groin  slopes 
from  reference  9.0  to  reference  2.6  feet.  Twenty  thousand  six  hundred 
linear  feet  of  9-inch  brush  fascines,  1,447  tons  (2,000  pounds)  of  stone,  and 
249.3  cubic  yards  of  concrete  were  used  in  this  grouu 

Groin  No.  5  is  465  feet  long  and  is  in  general  simflar  to  groin  No.  4. 
From  station  0  to  Station  79  the  concrete  blocks  are  rectangular  in 
cross  section,  and  are  4  feet  wide  and  2  feet  thick.  The  crest  of  this 
Ijortion  of  the  concrete  capping  is  8.9  feet  above  mean  low  water. 

From  station  79  to  station  214  the  concrete  blocks  are  3  feet  thick, 
6  feet  wide  at  the  base,  and  2  feet  on  the  crest,  and  have  side  slopes  of 
1  on  1.  The  crest  of  this  part  of  the  groin  slopes  from  reference 
8.9  to  refwence  5.9  above  mean  low  water.  From  station  214  to  the 
end  the  concrete  blocks  have  the  same  top  width  and  side  slox>es  as 
before;  but  the  thickness  is  4  feet  and  the  width  at  the  base  is  8  feet. 
The  crest  of  this  portion  of  the  groin  varies  from  5.9  to  5.3  feet  above 
mean  low  water. 

Twelve  thousand  seven  hundred  linear  feet  of  9-inch  brush  £aiscines, 
686.7  tons  of  stone,  and  296.3  cubic  yards  of  concrete  were  used  in  the 
construction  of  this  groin. 

At  the  close  of  the  work  under  the  first  appropriation  a  small  num- 
ber of  Ught  concrete  blocks  weighiug  4,751  pounds,  wet,  in  air,  had 
been  pla^d  in  the  riprap  at  the  end  of  groin  No.  2.  These  were  dis- 
placed by  wave  action  during  the  past  season.  They  were  removed 
and  the  new  capping  was  begun  where  they  had  started,  and  the  groin 
^th  the  capping  was  e:^nded  162.5  feet  to  station  415.  The  new  con- 
crete blocks  are  7.5  feet  long,  8  feet  wide  at  the  base,  2  feet  wide  on  top, 
and  3  feet  thick.  The  side  slopes  are  two  on  three.  The  crest  of  this 
portion  of  the  groin  slopes  from  reference  5.5  to  reference  3.1.  Four 
thousand  three  hundred  linear  feet  of  9-inch  brush  fascines,  357  tons  of 
stone,  and  112.4  cubic  yards  of  concrete  were  used  in  this  groin  under 
tbis  appropriation. 

METHODS. 

The  methods  employed  were  similar  to  those  described  in  Appendix 
P  3,  Eeport  of  the  Chief  of  Engineers,  1890,  except  that  the  boxing  was 
provided  with  a  bottom  of  1-inch  plank.  In  each  case  the  foundation 
mattress,  with  its  riprap  baUast,  extends  from  40  to  60  feet  beyond  the 
end  of  the  superstructure. 

Baylor's  American  Portland  cement  was  nsed  ia  all  of  the  concrete 
placed  during  the  year.    At  first  it  was  mixed  in  the  proportions  of  1 
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cement,  4  sand,  and  6J  coquina  gravel,  which,  had  given  good  restiltB 
with  the  Portland  cements  used  the  year  before.  This  was,  howevei^ 
found  to  be  too  weak  and  a  portion  of  the  concrete  was  lost,  as  de- 
scribed hereafter.  •  The  proiM>rtions  were  then  increased  to  1  cement,  I 
sand,  and  5  coquina  gravel,  which  gave  fairly  good  results.  In  the 
outer  blocks  of  groins  4  and  6  the  concrete  w^  enriched  to  the  pro- 
portions of  1  cement,  2  sand,  and  4  coquina  gravel.  This  concrete  is  good 
In  all  of  this  work  where  wave  action  was  heavy  good  results  were 
obtained  only  with  concrete  which  rapidly  (within  48  hours)  attained  $ 
tensile  strength  of  30  pounds  per  square  inch,  and  this  even  with  bo:3& 
ing  so  tight  that  currents  alone  had  no  effect. 


statement  of  coat  of  concrete  per  cubic  yard,  St.  Augustine  ff arbor,  1891, 


T 


/ 


Haterials: 

Cement 

Shell  and  sand 

Lumber 

Nails 

Labor: 

Boxing 

Mixing  and  rftmmiug . 

Handling  cement 

Superintendence 

a^raziaportaUon 

Total 


Non.— In  the  abore  table  is  indnded  the  cotit  of  all  repairs  to  groin  No.  2,  and  the  oost  of  all  qJ      \ 
Crete  lost  by  being  washed  out  by  waves  before  having  set.  ^ 
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Coat  of  various  operations,  St.  Augustine  Harbor,  1891. 


forth 
BeAch. 

^pu  t  h 
Beach 


HsklDg  fascines. 


e 
H 


I 


17, 000  $533. 43  $3. 14 


20,600  654.81 


3.  IB 


Handling  rook. 


I 


I 


1,043.7 
1,447.0 


$475.04 
80.91 


I 


^.464 
f0.02i 


Shell  and  sand. 


i 


342 


14A.16 


.43 


Making  mat- 
tresses. 


P 


SI 

a  tfi 

11 


Handling  co- 
nitint. 


518,1307. 38 10. 50|1, 889  $421. 62  $0. 22  502}  $45. 25 


1,6 


I  283.58 


.19'  324  68. 81  §0.21 

_-L_'       '    ^ 


*  stone  was  hauled  several  hundred  feet  in  a  tram-car  and  then  wheeled  out  on  groin. 

t  Stone  ^'as  dumped  fhmi  contractor's  scows  on  the  groin. 

1  Cement  was  floated  from  town  on  lighter  and  hauled  across  beach  in  tram-car  and  stoivd. 

t  Cement  received  above  handling,  and  in  addition  had  to  bo  reloaded  on  lighter  and  taken  across  the 

let  and  stored. 

CONDITION  OF  THE  GROINS. 

The  groins  completed  prior  to  June  30, 1890,  with  the  exception  of 
ke  enter  end  of  No.  2,  previonsly  mentioned,  are  in  perfect  condition 
md  have  nndergone  no  settlement  or  displacement. 

.Vll  of  the  work  done  during  the  year  ending  June  30, 1891,  is  also  in  ex- 
jellent  condition ;  but  when  first  built  some  trouble  was  experienced  with 
iparii  of  the  concrete  capping  of  the  extension  of  groin  No.  2.  In  some 
N  the  blocks  cracks  from  2  to  8  inches  deep  opened  along  the  crests 
ind  sides  in  2  or  3  weeks  after  the  blocks  were  finished.  These  cracks 
srere  generally  parallel  to  the  axis  of  the  groin.  The  pieces  of  coiu^rete 
Jicluded  between  any  two  of  these  cracks  generally  flaked  off  in  a  short 
time  after  the  cracks  developed,  owing  to  the  action  of  the  waves, 
assisted,  apparently,  by  some  internal  force  tending  to  push  outward 
uid  in  a  direction  normal  to  the  surface  of  the  block. 

While  this  action  was  very  annoying  and  injured  the  appearance  of 
the  capping,  it  did  not  extend  to  a  sufficient  depth  to  injure  the  work 
to  any  extent.  The  cracks  did  not  increase  after  the  first  month.  The 
pieces  of  concrete  which  flaked  off  have  aU  been  replaced  by  a  mortar 
Df  cement  and  sand,  and  the  work  is  now  (5  months  later)  in  good  con- 
dition. 

WAVE  ACTION. 

Wave  action  was  severe  during  the  progress  of  the  entire  work  on 
North  Beach,  a  dynamometer  in  the  vicinity  giving  at  one  time  a  reading 
corresponding  to  a  pressure  of  831  pounds  per  square  foot  while  con- 
crete work  was  being  carried  on.  At  groin  No.  4,  on  Anastasia  Island, 
wave  action  was  less  severe. 

Lieutenant  Gaillard's  detailed  report  of  observations  on  wave  action 
is  appended.  Evidence  of  the  grciitest  wave  action  was  seen  at  the 
"Outer  extremity  of  groin  No.  3.  At  this  point  the  side  of  the  groin 
l>etween  reference  1  and  relerence  5  wa«  formed  by  a  block  10  feet  long, 
with  the  cross  section  normal  to  the  jetty  axis,  trapezoidal  in  form, 
having  a  base  6  feet  wide  and  vertical  sides  1  and  4  feet  high.  The 
Imse  was  at  the  reference  1.  The  exposed  surface  had  a  slope  of  1  on 
2,  both  vertical  faces  and  the  outer  end  face  being  protected  by  other 
l)ortions  of  the  groin.  This  block,  whose  weight  in  air,  wet,  is  21,000 
]K)unds,  was  lifted  vertically  3  inches  and  there  held.  The  maximum 
ENU  91 103 
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d3niainometer  reading  at  thifi  point  for  tlie  time  during  whicli  t^ 
action  took  place  corresponded  to  a  pressure  of  6^  pounds  per  squfl 
foot,  and  the  height  of  water  surface  varied  from  0  to  5J  feet,  the  ref 
ence  of  the  sand  at  the  jetty  base  being  0.5.  Hence  the  maximi 
depth  of  water  at  the  block  could  not  have  exceeded  5  feet  at  any  1 
The  block  had  been  in  place  without  movement  for  over  4  months,  i 
has  not  been  moved  in  the  past  7  months. 

In  generjil,  where  waves  did  not  break  and  fall  directly  upon  it,  ve 
light  riprap  (one  man  stone)  stood  at  a  height  of  1  foot  above  me  , 
low  water;  above  this  height,  or  where  the  waves  broke  and  fell,  ev^ 
2-ton  rectangular  blocks  were  moved  easily.    Everywhere  the  light  rij| 
rap  remained  in  place  up  to  the  level  of  low  water. 

EFFECT  OF  THE  GBOINS.  1 

A  survey  made  on  June  23, 1891,  shows  the  effect  of  the  groins  to  b 
as  follows: 

Groin  "So.  1,  Anastasia  Island,  has  completely  stopped  the  erosia 
in  its  vicinity  and  has  pushed  the  shore  high-water  line  seaward  S 
feet  on  an  average,  for  a  distance  of  1,200  feet  north  of  the  groin  am 
450  feet  south.  The  low-water  line  along  the  same  portion  of  the  shor 
has  been  pushed  seaward  an  average  distance  of  80  feet. 

Groin  I^o.  4,  Anastasia  Island,  has  stopped  the  erosion  in  its  inmi< 
diate  vicinity,  but  having  been  completed  only  about  a  month,  it  ha 
as  yet  pushed  the  high  and  low  water  lines  seaward  only  a  few  feet  ii 
the  vicinity  of  the  groin. 

Groins  l^os.  2,  3,  and  5,  North  Beach,  have  checked  the  washin. 
away  of  the  point,  and  have  built  out  both  the  high  and  low  wate 
lines.    Oonmiencing  at  a  point  2,250  feet  north  of  groin  ISio.  3,  and  ew 
tending  around  the  point  a  distance  of  4,050  feet,  the  high- water  lin|| 
has  been  pushed  seaward  a  distance  varying  from  0  to  200  feet,  and  thr 
low- water  line  varying  from  0  to  350  feet. 

FUTUBE  OPERATIONS. 

With  the  amount  on  hand  and  the  $10,000  included  in  the  estimate 
of  May  24, 1890,  and  not  appropriated  in  the  act  of  September  19, 1890, 
it  is  believed  that  the  improvement  now  contemplated  can  be  com- 
pleted. 

The  work  has  been  eflftciently  and  economically  carried  on  under  the 
immediate  direction  of  Lieut.  D.  D.  Gaillard,  Corps  of  Engineers,  as- 
sisted by  Mr.  P.  W.  Shepard,  superintendent. 

St.  Augustine  is  in  the  collection  district  of  St.  Augustine,  which  is  the  nean^st 
port  of  entry.  The  nearest  fort  is  Fort  Marion.  The  St.  Augustine  Light  is  the 
neurest  light-house. 

A  map  of  the  harbor  showing  protecting  works  and  a  report  on  wavo 
a<;tion  by  First  Lieut.  D.  D.  GaiUard,  Corps  of  Engineers,  accompanies 
this  report. 

Money  statement 

July  1, 1890,  halance  unexpended $1,682.14 

Amount  appropriated  by  act  approved  September  19,  1890 20, 000. 00 

21,682.11 
June  80, 1891,  amount  expended  during  fiscal  year 17, 570. 02 

July  1, 1891,  balance  unexpended 4, 112. 12 

July  1,  1891,  outstanding  liabilities 149.68 

July  1, 1891,  balance  available 3,962.44 
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' Amoant  (estimated)  required  for  completion  of  existing  project $10, 000. 00 

Amount tiiat  can  be  profitably  expended  in  fiscal  vear  ending  JuneSO,  1893  10^  000. 00 
S^mitted  in  compliance  with  requirements  of  sections  2  of  river  and 

,    harbor  acts  of  1B66  and  1867. 


ihstraoi  of  prapo9aUfarfiamiahing  stone  for  use  in  oonneotion  with  improving  harhor  at 
SL  AugiuHne,  Fla.,  reoeivod  in  responto  to  ciroular  letter  dated  November  IS,  1890,  and 
opened  December  S,  1890, 


lofhlddv. 


Stone  on  Anastasia  Island. 


On  wharf  at  Weat  ter- 
mhiaa  Sonth  Beaoh 
Bailroad,  per  ton, 
oi2,000  pounda. 


Total. 


At  a  point  on  shore 
about  t  mile  north- 
west o^etty.perton 
of  2,000  poonos. 


II 


Total. 


Stone  on  If  orth  Beaoh 
at  the  point,  per  ton 
of  2,000  pounoa. 


I 

I 

I 


TotaL 


James  B.  Brown . 

R.O.  Boast 

ICarcns  Gonant .. 


1,400 
1,400 
1.400 


$2.80 

no  bid. 

2.97 


$3,020 
4,  US 


1,400 
1,400 
1,400 


*$2,90 

•2.90 

2.97 


$4,060 
4.060 
4,158 


1,100 
1,100 
1,100 


$2.80 
2.70 
2.97 


$3,080 
2,970 
8,267 


$7,140 

"^7,030 

7,425 


*Most  advantaceoos  bid  for  Anastasia  Island. 
tLoweet  bidder. 

Total  amonnt  available  for  work  December  8, 1890,  exclusive  of  outstanding  lia- 
lilitleS;  $7,500.    Becommended  that  bid  No.  2  be  accepted. 


OBSBBVATIOKS  ON  WAYS  ACTION  AT  ST.  AUOU8TINX  HABBOB,  VLOBIDA. 

During  the  progress  of  the  work  of  shore  protection  at  this  harbor  by  means  of 
M>n<!r6te  groins,  unusual  facilities  were  afforaed  for  observing,  not  only  the  effect 
if  the  waves  on  the  work  itself,  but  also  on  dynamometers  placed  in  the  immediate 
vicinity  in  various  depths  of  water  and  at  various  elevations  above  the  water  sur- 
face. 

LOOALmr. 

At  the  locality  where  the  observations  were  made  the  shore  line  is  straight  and 
trends  N.  13  W.  The  bottom  is  hard,  smooth,  and  regular,  and  the  depth  &m  the 
blioro  seaward  increases  very  gradually  and  uniformly,  being  5  feet  at  500  feet  from 
shore;  10  feet  at  1,700  feet:  16  feet  at  3,300  feet;  20  feet  at  5,500  feet,  etc. 

As  a  result  of  the  foregoing  causes  the  direction  of  travel  of  the  waves  is  nearly 
always  normal  to  the  shore  line,  and,  except  in  heavy  weather,  the  breakers,  into 
Avhuii  they  are  transformed  on  approaching  the  shore,  are  quite  regular,  and  their 
heights  from  hollow  to  crest  and  their  velocities  can  be  easily  measured  by  meaus  of 
;;i  adiiated  stakes  set  near  the  groins.  It  is  to  these  shore  breakers  exclusively  that 
tl)o  observations  apply. 

The  period  during  which  observations  were  made  extended  from  October  1,  1889, 
to  June  3,  1891. 

yXLOdTT  OV  WAVB8  QIHSDIATBLY  BBVOBB  BBSAKINO. 

Owing  to  the  small  slope  and  uniform  character  of  the  bottom,  the  form  of  the 
wave  and  its  velocity  underwent  little  change  during  the  time  occupied  in  traveling 
over  the  last  50  or  100  feet  before  breaking. 

In  all,  nearl;^  one  hundred  observations  for  velocity  were  made  on  waves  varying  in 
htMcht,  at  the  instant  of  breaking,  from  2  inches  to  7  feet,  between  hollow  and  crest. 

'lliose  observations  were  selected  which  were  taken  during  calm  weather,  or  when 
only  moderate  winds  prevailed,  in  order  to  eliminate  the  effect  of  this  element.  They 
are  shown  in  the  following  table: 
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Tablb  I. — Vehoity  ofwaveB,  in  shallow  water,  immediately  he/are  bre<iking. 


Height  of  wave 

from 
hollow  to  crest. 

Kamher  of 

observa- 
tions oiiicle. 

Obeerved  veloc- 
ity in  feet 
per  second. 

CompntedTeloc< 

ity  in  feet 

per  second. 

2 iiioh<4  „,,-.T-  

2 
2 
2 

i 
2 
2 
5 
5 
8 
1 
4 
4 

10 
5 
6 

10 
2 
4 
8 
•    2 
1 

1.7 
2.3 
2.5 
2.8 
4 
5 

5.4 
6.8 
7 
8 

&4 
0.4 
0.4 
10.3 
11.7 
12.2 
13 
14 
15.2 
18.2 
2L5 

1.9 
2.1 
2.5 
3.3 
4 

4.7 
5.8 
6.1 
6.0 
7.5 
8.4 
0.1 
0.7 
10.4 
11 
18.3 
13.8 
14.4 
15.4 
17.4 
10.8 

8  inchoB  ............. 

4  inches 

Oinches    .    

Sinches 

lOinches 

1       foot 

1.26  feet 

1.5   feet 

1.7   foet 

2      feet 

2  25  feet 

2.5  feet 

2. 75  feet 

3       feet 

I      feet 

4. 25  foot 

4.5  feet 

5      feet 

0      feet  

7       fMt 

RlifASKS.— The  observations  wore  made' during  the  period  between  January,  1880,  and  May,  1 
and  were  all  taken  in  the  vicinity  of  groin  "So.  8,  Sforth^each,  St.  Augostine  Harbor,  Florida. 

It  was  fonnd.  that  for  this  particular  locality  the  velocity  was  given  fairly  well 
the  equation,  y  =  .08242  a;  };  in  which  y  is  the  height  from  hollow  to  crest  iu  f( 
and  X  is  the  velocity  in  feet  per  second.  For  the  purpose  of  comparison  the  c< 
puted  velocities  for  similar  waves  are  given  in  the  fourth  column  of  the  preeed 
table.  There  is  but  little  doubt,  however,  that  the  velocity  is  considerably  AtYw 
by  the  locality,  and  it  is  not  likely  that  tuis  equation  could  be  used  to  advaiit; 
elsewhere  in  its  present  form. 

When  the  wind  was  in  the  direction  of  wave  travel  the  velocity  was  inoreasi 
and  when  it  was  in  the  contrary  direction  the  velocity  was  decreased.  In  the  ii 
case  the  increase  was  greater,  relatively,  the  smaller  the  wave;  while  in  the  sero 
case  the  decrease  was  j^rcater  the  larger  the  wave. 

This  is  doubtless  duo  to  the  fact  that  the  velocity  of  the  larger  waves  is  grvnt 
and  consequently  the  wind  pressure  on  the  windward  side  is  less  than  with  t 
smaller  waves  when  traveling  with  the  wind,  and  greater  when  traveling  agaii 
it. 

As  no  anemometer  was  available  it  was  impossible  to  measure  the  wind  efie* 
even  approximately. 

DEPTH  OF  WATER  IN  WHICH  WAVES  BROKE. 

Fifty-eight  observations  on  waves,  varyinpj  in  height  from  4  inches  to  6  fet't,  wt- 
made  in  order  to  determine  accurat<4y,  if  possible,  the  relation  of  the  wave  heii: 
to  the  depth  of  water  (if  undisturbed  by  wavt's)  in  which  the  waves  broke. 

Denoting  this  depth  by  d  and  the  height  of  the  wave  at  the  instant  of  breaking  I 
h,  and  considering  all  of  the  observations  taken,  it  was  found  that  d  varied  betwt-t 
the  limits  0.72  h  and  2  h,  but  that  for  the  greater  number  of  the  observations  d  w; 
equal  to  h. 

For  a  ^iven  locality  variations  in  the  ratio  of  d  to  ^  seemed  to  be  caused  entirol 
by  the  direction  and  force  of  the  wind.  With  a  strong,  favorable  wind  d  hecau 
equal  to  1.25  fc,  while  with  about  an  equally  strong  contrary  wind,  at  the  same  Km'.i 
ity,  d  was  equal  to  0.72  h.  When  there  was  little  or  no  wind  and  the  breaktTs  wei 
duo  to  the  ordinary  ocean  swell,  the  ratio  of  d  to  h  varied  almuKt  entirely  Avith  ih 
slope  of  the  bottom.  For  example,  when  the  bottom  was  uniform  ami  IhiK  slop 
was  about  yAu;  d  was  nearly  always  equal  to  h,  but  when  this  slope  was  about  {^. 
became  equal  at  times  to  2  h. 

As  few,  if  any,  engineering  works  in  common  use  give  a  less  value  for  d  than  ti- 
ll, it  may  be  well  to  state  thjit  there  were  in  all  10  carefully  taken  Qbsoyvatious  ii 
which  d  was  found  to  be  leas  than  h. 
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REI.ATION  OF  HOLLOW  AND  CREST  OF  WAVE,  AT  BREAKING,  TO  JUNDIST0RHED  WATER 

SURFACE. 

To  determine  the  relative  positions  of  the  hollow  and  the  crest  of  the  wave  with 
i«»fereuce  to  the  water  surface,  45  observations  were  taken  on  waves  varying  in  liei«:ht 
from  2i  to  6  feet  immediately  l^eforo  breaking.  These  observations  w'ere  all  taken 
at  the  Jocalitv  first  mentioned  in  tliis  report. 

Denoting  the  wave  height  by  h  and  the  reference  of  the  crest  above  the  water  sor- 
fiive  by  c,  it  was  fonnd  that  o  varied  between  the  limits  c  =  .67  fc  and  o  =  .89  h;  the 
Hitman  value  being  c  =  .76  A. 

AVith  a  flat  slope  of  the  bottom,  or  an  opposed  wind,  c  was  increased,  while  with 
a  steep  bottom  slope  or  a  favorable  wind  o  was  decreased. 

DTNAMOMETER  RECORD. 

The  dynamometers  used  have  been  fully  described  on  pp.  1575-6,  Appendix  P,  Part 
II,  Report  of  the  Chief  of  Engineers,  1890. 

One  hundred  and  ninety-seven  readings  in  all  were  obtained  during  the  period 
embraced  between  January  21,  1890,  and  June  3,  1891. 

Grouping  the  readings  made  when  the  conditions  were  most  similar  and  choosing 
the  maximum  reading  m  each  case.  Table  II  results.  * 

Tabub  II. — Maonmum  dynamometer  readings  for  wavee  of  different  heights. 


Height  of 
wave  jn»t 

before 
breaking. 

I^amometer 

roadioir  corre- 

Bponding  to 

pressure  in 

pounds. 

Work  in  foot 

ponndH  ni'ceiwaTy 

to  comprefts  dyna- 

nioniet«v  springs 

to  same  extent. 

Xnmberof 

readings 

taken. 

Feet. 

2.6 

2.75 

8.0 

8.6 

4.0 

4.5 

6.0 

6.6 

6i0 

PertquarefocU 

812 
.     413 
366 
516 
625 
731 
796 
831 

23 

83 

62 

48 

101 

104 

136 

159 

179 

12 

6 
20 

8 
20 
15 
16 
11 

7 

Oonsidering  only  a  single  well-defined  wave,  breaking  in  water  of  a  depth  equal 
to  its  height  urom'hollow  to  crest,  the  maximum  effect  was  found  at  a  distance  above 
the  water  surface  equal  to  about  one-tenth  of  the  wave  height,  from  which  point  it 
decreased  to  zero  at  a  distance  above  the  water  surface  equal  to  about  three-fourths 
of  the  wave  height. 

All  available  readings  taken  under  similar  conditions,  at  different  elevations,  have 
been  ^ouped,  and  are  plotted  on  the  accompanying  sheet ;  th^  ordinates  reprenent- 
ing  heights  above  the  wave  hollow,  in  decimals  oi^  the  wave  height,  and  the  abscisste, 
the  corresponding  dynamometer  readings,  expressed  in  decimals  of  the  maximum 
reading,  which  is  considered  as  unity. 

The  observations  are  too  few  in  number  to  give  more  than  an  approximation  to 
the  distribution  of  energy  in  the  wave. 

EFFECT  OP  WAVES  IN  THE  IMMEDIATE  VICINITY  OF  THE  DYNAMOMETERS. 

In  connection  with  the  dynamometer  readings,  all  marked  effects  of  wave  action 
within  abont  50  feet  of  the  dynamometers  were  carefully  noted,  and  are  given  iu  the 
following  table,  together  with  the  maximum  dynamometer  reading  and  height  of 
wave  daring  the  same  period. 
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Belative  value  of  dynamometer  readings  at  different  points  between  hollow  and  crest  o/"  trarff, 
expressed  in  terms  of  the  maximum  reading. 


Table  III. — Effect  of  weaves  near  dtfnamometers. 


Observwl  effects. 


Block  of  ooncrete,  weighing  350  ponndB  and  resting  on  a  flat  base  of  1 .7  square 
feet  area,  moved  several  feet,  i^ase  of  block,  before  being  inovetl,  was  1.5 
feet  almve  surface  of  water 

Several  cubic  yards  rip  rap  of  sp«x'ific  gravitj^  2.3.  piled  with  side  slopes  of 
1-2,  all  moved  several  feet  shorewards  in  6  hours.  I*iece8  of  rip  rap  weighed 
from  40  to  167  pounds 

Wing  of  rip  rap.  5  fen^t  wide  on  orost,  with  side  kIojioh  of  1-3,  composed  of 
pieces  weighing  40  to  200  pounds,  all  moved  shoreward  an  average  distance 
ol  28  feet  iii  12  hours.  Kef.  of  crest  of  pile  before  moving  5.0  feet;  atter 
moving,  6.0  fe<^t  above  mean  low  water 

Block  of  concrete  weighing  527  pounds,  moved  6  feet  horizontally  in  a  single 
tide.    Ref.  of  center  before  moving  3.8  feet,  after  moving  4.8  ftVt 

Similar  block  move<i  23  feet  horizontally  and  elevatiMl  from  t^f.  3.5  to  4.8  feet 
in  a  single  tide 

Concrete  block  2.5  by  2.5  by  5  feet,  weighing  4.751  pounds,  was  moved  12  fwt 
horizontally  and  turned  over  around  one  of  its  longer  edges.  Ref.  of  center 
of  block  4.8  feet,  unchanged  after  moving.    All  in  one  tide 

About  30  cubic  yards  rip  rap,  weighing  from  40  to  150  pouuds,  moved  several 
feet  shoreward.  Ref.  of  crest  of  pile  before  moving  6.0  feet,  after  moving 
8  0fwt. 

Concrete  block  10  by  6  by  2k  feet  and  weighing 21, 000 poundH,  lift4?itl  vertically 
3  inches,  and  there  caught  luid  hold  faHt.    iHock  not  displaced  laterally 


Maxim  nin 

dynaino- 

met<*r  n»ad- 

ings  in 

pounds* 

pres-Hure. 

Sqvarefoot. 

4S» 

:>i3 


4.5  1 

625 

4.5 

1 

533 

4.5 

m 

(kXi 
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REMARI^S. 

It  is  regretted  that  neither  the  fauds  nor  the  time  available  permitted  a  more 
extended  series  of  d\'namometer  observations  to  be  made.  By  using  plates  of  va- 
rious sizes  on  d^^-namometers  set  near  together  and  at  the  same  elevation,  it  would 
be  easy  to  ascertain  whether  or  not  the  indicated  pressure  per  square  foot  varies 
with  the  size  of  the  plate  used.  Where  the  wave  travel  is  constant  in  direction,  it 
wonld  be  interesting  to  set  up  dynamometers  facing  in  different  directions,  in  order 
to  compare  their  re^ings  with  one  facing  the  wave  and  having  its  plate  vertical. 

During  the  progress  of  the  dynamometer  observations,  while  many  severe  storms 
occurred,  still  there  was  not  a  single  one  of  those  exceptionally  severe  stonus  which 
visit  the  coast  during  the  latter  part  of  August  or  1st  of  September  at  iiit>ervals  of 
4  or  5  years. 

At  no  time  during  the  progress  of  the  observations  was  the  depth  of  water  at  the 
dynamometers  greater  than  o^  feet. 

Respectfully  submitted. 

D.    D.    G-AILLARD, 

First  Lieut  of  Engineers. 
United  States  Engineer  Office, 

St.  Augustine,  Fla.,  June  IM,  1891. 


COMMERCIAL  STATISTICS. 

Commerce  of  St,  Augustine  Harbor,  Florida,  during  tlie  year  ending  Decemher  SI,  1890, 


Articles. 


Qnantity. 

Estimated 
value. 

60 

$1,800 

630 

1,200 

8,115 

2,400 

17,400 

658 

500 

425 

3.643,335 

72,866 

3,500 

360,000 

56 

560 

27,455 

600 

20 

805 

1,630 

161 

704 

4,224 

Gross 
tonnage. 


Fertillxefs 

Fmita 

Bananas 

Pineapples  . . 

Grain 

Lnmber,  sawed,. 
Merchandise  — 

Ship  stores 

Coooanuts 

Sea  shells 

?g» 


tons.. 

boxes.. 

.bunches.. 
..number.. 
.  .bushels . . 
....B.  M.. 

tons.. 

...barrels.. 
.  .number. . 

tons.. 

..pounds.. 
tons.. 


60 

C5 

81 

44 

15 

7,300 

3,500 

8 

40 

20 

1 

704 


Total. 


.i: 


435,750 


11,798 


Vessels. 


City  of  St.  Augustine  ■ 

4  foreign 

9  American 

20  yachts 


Character. 


Stoamboat 

Sail 

...do 

Steam  and  sail . . 


Number 

of 

trips. 


Average 
tonnage. 


Estimated 
average 
draft  of 
water. 


Fett. 


202 


10 


Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  10  per  cent. 

There  is  very  little  depth  of  water  over  the  bar,  and  vessels  of  heavy  tonnage  can 
not  enter.  During  the  year  three  of  the  foreign  vessels  entering  for  lumber  were 
forced  to  complete  their  cargo  outside  the  bar  irom  lighters. 

Chas.  R.  Hill. 
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05. 

IMPROVEMENT  OF  NORTHWEST  ENTRANCE,  KEY  WEST  HARBOR,  FLOR- 
IDA. 

The  Florida  Keys  consist  of  a  chain  of  rock  and  sand  islands  extend- 
ing southwesterly  from  Cape  Florida  for  nearly  200  miles.  They  are 
connected  by  extensive  sand  flats  underlaid  by  rock,  a  soft  oolitic  lime- 
stone, from  which  the  sand  is  almost  entirely  formed. 

This  chain  is  a  barrier  for  all  shipping  from  the  Atlantic  to  the  Gulf 
(eastern  and  middle)  ports,  and  the  straits  between  it  and  the  West 
India  Islands  form  a  passage  justly  dreaded  by  mariners.  This  barrier 
is  crossed  by  four  navigable  channels,  one  between  the  Dry  Tortugas, 
at  the  western  extremity  of  the  chain,  and  Eebecca  Shoals;  one  east  of 
Bebecca  Shoals;  the  third  (the  Boca  Grande  Ghannel)  28  miles  further 
east,  and  the  fourth  (the  northwest  channel  from  Key  West  Harbor) 
immediately  west  of  Key  West,  85  miles  east  from  the  Dry  Tortugas. 
It  is  this  easterly  position,  combined  with  the  good  harbor  of  Key  West 
at  its  extremity,  which  gives  this  channel  its  importance.  It  is  used  by- 
vessels  en  route  between  the  Atlantic  and  Gulf  ports,  which  do  not 
draw  more  than  10.6  feet  of  water,  the  depth  available  on  the  bar  which 
now  obstructs  its  northern  end.  An  estimated  average  daily  tonnage  of 
2,500  tons  passes  through  it.  In  rough  weather  the  available  depth  is 
still  more  reduced,  and  vessels  of  more  than  8  feet  draft  are  compelled 
to  pass  through  one  of  the  channels  to  the  westward. 

The  necessity  for  the  improvement  of  the  northwest  entrance  was  first 
brought  to  the  notice  of  Congress  in  1868,  and  an  examination  of  the 
bar  was  ordered.  This  was  made  by  Lieut,  (now  Mjy.)  W.  E.  Liver- 
more,  Corps  of  Engineers,  under  the  direction  of  Col.  J.  H.  Simpson, 
Corps  of  Engineers.  A  project  was  submitted  for  opening  a  dredged 
channel  across  the  bar  300  feet  wide,  18  feet  deep  at  mean  low  water, 
and  9,000  feet  long,  at  an  estimated  cost  of  $217,272. 

Nothing  more  seems  to  have  been  done  at  that  time. 

In  1881  another  examination  of  the  barbor  was  ordered  by  Congress. 
This  was  made  by  Thomas  L.  Harrison,  assistant  engineer,  under  the 
direction  of  Capt.  (now  Maj.)  A.  K  Damrell ,  Corps  of  Engineers,  as 
reported  on  page  1314,  Eeport  of  the  Chief  of  Engineers,  1882.  Major 
Damrell  submitted  a  project  for  dredging  a  cut  300  feet  wide  and  17 
feet  deep  at  mean  low  water  at  an  estimated  cost  of  $140,000.  In  1882 
Congress  appropriated  $25,000  for  work  under  this  project.  With  this 
a  cut  60  feet  wide  and  15  feet  deep  at  mean  low  water  was  made  across 
the  bar  in  1883,  but  it  was  soon  obliterated  and  no  usefrd  result  was 
obtained.  In  1886  an  appropriation  of  $2,500  was  made  for  the  exam- 
ination and  survey  of  the  bar.  The  survey  was  made  in  the  fall  and 
winter  of  1886-'87.  In  1888  a  farther  appropriation  of  $25,000  was 
made  for  the  improvement  of  the  harbor,  subject  to  the  recommenda- 
tion of  a  Board  of  Engineers.  A  preliminary  report  was  submitted 
January  31, 1889,  and  fhrther  data  having  been  obtained,  in  November, 
1889,  the  Board,  submitted  a  final  report  recommending  that  the  im- 
provement of  the  entrance  be  begun  by  the  immediate  construction  of 
a  jetty  along  its  northeastern  side. 

OPERATIONS  DXJBINa  THE  FISCAL  TEAR  ENDING  JUNE  30,  1891. 

In  the  act  approved  September  19, 1890,  $40,000  were  appropriated 
for  the  work.    Proposals  were  opened  after  due  advertisement,  ^STovem- 
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ber  29,  and  a  contract  was  made  with  Mr.  E.  G.  Eoss  for  delivering 
stone  and  constructing  the  jetty  for  $1.90  per  cubic  yard  of  stone  in 
place.  Work  under  the  contract  was  to  be  started  February  28  and 
finished  July  28, 1891.  Owing  to  the  sickness  of  the  contractor  and 
other  causes  the  quarrying  of  rock  was  not  begun  until  May.  The  first 
stone  was  deposited  in  the  jetty  June  16.  Up  to  the  close  of  the  month 
1,160..'3  cubic  yards  had  been  delivered. 
The  estimated  cost  of  the  jetty  is  $500,000. 

The  harbor  at  Key  West  is  in  the  collection  district  of  Key  West,  Fla.,  which  is 
the  nearest  port  of  entry.  Nearest  light-honse,  Northwest  Passage  Light.  Nearest 
forbna  Fort  Taylor,  Fla. 

Money  statement 

July  1, 1890,  balance  nnexpended  .x $17, 091. 63 

Amonnt  appropriated  by  act  approved  September  19,  1890 40, 000. 00 

57,091.63 
June  30,  1891,  amount  expended  during  fiscal  year 1, 179. 30 

July  1,  1891,  balance  unexpended 55,912.33 

July  1,  1891,  outstanding  liabilities $2, 555. 03 

July  1,  1891,  amonnt  covered  by  uncompleted  contracts 47, 795. 43 

50,351.36 

July  1, 1891,  balance  available 5,560.97 

(Amonnt  (estimated)  required  for  completion  of  existing  project 460, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1^3  460, 000. 00 
Submitted  in  compliance  with  requirements  oif  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah$traet  of  propoBaU  for  furnishing  material  and  cowitnicting  a  dike  at  northwest  chan- 
nel entrance  to  Key  West  Harbor,  Florida,  received  in  response  to  advertisement,  and 
opened  on  Hovemher  £9, 1890, 


Ko.  '•  Kame  and  addreas  of  bidders. 


Stone 

per  cubic 

yard. 


Keniarks. 


I 


Killer  ft  Kims,  Key  West  Fla.... 
George  J.  Baer,  Key  West,  Fla  . . 
B.  6.  Bom,  JacksonyiUo,  Fla ... . 
J.  H.  Gardner,  New  Orleans,  La . 


$9.07 
4.12 
1.90 
7.85 


T^orrest  bid. 

No  sample  of  stone. 


The  estimated  amount  available  for  work  under  the  approved  project  is  $50,000. 
Secommonded  that  bid  Ko.  3  be  accepted. 
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COMMERCK  OF  KEY  WEST,  FrX)RU)A,  DURING  THE  TEAB  RXDINO  DRCBMBER  31,  1891. 

[Compiled  by  the  Boud  of  Trade,  Ktj  West,  Ha.]* 

IhmfeMtic  imparti. 


Articles. 

Quantity. 

Estimated 
ralne. 

Fish,flalted 

tons.. 

25 
4,000,000 

1,000,000 

65.000 

25,000 

15,600 

2,000,000 

3,000,000 

5,000 

$4,000 

Lamber,  rough  (Io^h) 

Lumber,  sawtMl 

feet.. 

board  measure.. 

tons.. 

80,000 
80.000 

5,500,000 

Yegetablee 

barrels.. 

100,000 

LIto  stock 

head.. 

210,600 

Laths 

number. . 

0,500 

RhItlglAII „ 

do 

12,000 

Ice 

* 

tons.. 

50,000 

Total 

5,000,100 

Foreign  importa. 


Vegetables  and  fruits 

barrels.. 

50.000 

80,000 

80,000 

6,000 

125,000 

TifMkf  tobaooo U.................X 

bales.. 

8,500,000 

Wines 

callons.. 

60,000 

Gin  and  other  lianors 

, oases.. 

60,000 

Total 

8,746^000 

DorMtHc  exportt. 


Cigars number. 

Sponges ]>ou]ids. 

Pineapples dozens. 

Yegetaoles orates. 

Green  turtle pounds. 

Fresh  llsh do... 

Salt  fish do... 

Hides number. 


Totsl. 


125.000,000 
400,000 
300,000 
100,000 
100,000 
400,000 
50,000 
12,000 


7,000,000 
1,000,000 

aoo.ooo 

100,000 

10,000 

40,000 

4,000 

15,000 


8,360,000 


JSeport  of  Mr,  John  F.  Roar,  collector  of  ctutomsj  Key  West,  Fla,,  dwring  the  year  end- 
ing December  31,  1890. 


Entered. 

Cleared. 

Foreign— 

Steam  ressels 

176 
125 

155 
75 

200 

Sailing  vemels 

115 

Coastwise- 
Steam  vessels 

138 

Sailing  vessels 

55 

Total 

530 

608 

Vessels  (arrived  and  departed)  not  required  to  enter  at  custom-house 300 

Vessels  engaged  in  fish  and  turtle  caching 200 

Alien  passengers  arrived  (Immigrants) 8,808 

AU  others  from  foreign  ]K>rts 8,844 

Passengers  to  foreign  ports 0, 586 

Total  number  of  passengers  arrived  and  departed 22,188 

The  foregoing  is  a  statement  of  the  traffic  to  and  from  Key  West,  and  docs  not 
take  into  consiaeration  the  amount  of  basiness  whicli  passes  tliroueli  the  port.  The 
Mallory  Steamship  Line,  the  Plant  Steamship  Company,  and  the  Morgan  Steamship 

I  ♦ 
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Liiie,  have  ateamships  whicli  arrive  in  the  port  of  Key  West  ten  times  a  ireek,  and 
the  amount  of  traffic  as  given  above  represents  only  about  lOp^r  centum  of  the'busi- 
ness  which  these  lines  do  with  their  terminal  points.  The  Morgan  steamships  and 
the  Plant  steamships  use  the  northwest  passage  exclusively :  but,  owing  to  the  shoal- 
ness  of  the  water  on  the  bar,  these  companies  can  not  build  such  steamships  as  the 
necessities  of  the  business  require. 

The  MaUory  steamships  which  trade  with  Key  West  ply  between  New  York  and 
Galveston,  and  if  there  was  suflicient  water  on  the  bar,  would  use  the  northwest 
passage  in  going  to  and  from  the  latter  port. 

In  Mldition  to  the  trade  between  Key  West  and  other  ports  being  benefited  by 
the  deepening  of  the  northwest  passage,  it  would  open  a  water  way  between  all 
Gulf  and  Atlantic  ports,  which  would  save  to  the  commerce  of  the  world,  plying  be- 
tween the  Gulf  ana  Atlantic,  not  only  an  actual  distance  of  75  miles  each  way,  but 
would  avoid  the  risk  consequent  to  going  around  the  Tortugas.  The  value  of  this 
saving  is  incalculable,  and  benefits  the  commerce  of  the  world  a  hundred  fold  more 
than  the  great  benefit  it  would  be  to  Key  West. 
Its  benefits,  and  the  necessity  for  this  work,  are  international,  and  not  local. 
Bespectfully, 

Jeffn.  B.  Browk, 
e.  w.  couthwick. 
John  Jat  Philbrick, 
Ckmrniiiee  of  Board  of  I^rado,  Key  West,  Flo. 


O  6. 

IMPROVEMENT  OP  CALOOSAHATCHEE  BIYER,  FLORIDA. 

The  Galoosahatchee  Biver  rises  in  the  saw-grass  region  west  of  Lake 
Okeechobee  and  flows  west  into  San  Carlos  Bay.  Between  the  mouth 
and  Fort  Thompson,  22  mUes  west  of  Lake  Okeechobee,  the  river 
banks  are  generally  high,  and  the  country  bordering  the  river  is  cov- 
ered with  a  dense  gro^^^  of  large  trees,  principally  pines,  palmettos, 
and  oaks.  East  of  Fort  Thompson  the  low  saw-grass  region  begins. 
The  entire  river  valley  as  t&v  down  as  Alva,  about  20  miles  by  river 
below  Fort  Thompson,  is  more  or  less  subject  to  overflow  by  the  water 
coming  from  the  Okeechobee  Basin.  For  21  miles  from  its  mouth  the 
river  is  broad  and  has  a  channel  depth  of  from  6  to  20  feet,  with  the 
characteristics  of  an  estuary.  This  portion  of  the  river  is  obstructed 
by  oyster  bars.  Great  beds  of  snags  obstructed  the  upper  river. 
I^om  Alva  down  the  country  is  being  settled  for  the  culture  of  sugar- 
cane, pineapples,  cocoanuts,  oranges,  limes,  and  lemons.  Fine  cattie 
ranges  exist  along  the  upper  river. 

Fort  Myers,  a  dei)ot  for  supplies  during  the  Seminole  war,  is  a  thriv- 
ing town  17  miles  from  the  mouth. 

Under  the  laws  of  the  State  of  Florida,  the  Atlantic  and  Gulf  Coast 
Canal  and  Okeechobee  Land  Company  is  engaged  in  draining  the 
Okeechobee  Basin,  having  authority  from  the  State  to  cut  canals  and 
use  the  natural  water  ways  for  that  purpose.  A  canal  with  a  minimum 
cross  section  of  22  feet  by  6  feet  has  been  opened  from  Lake  Okeecho- 
bee to  the  head  wat^s  of  the  Caloosahatchee  Eiver,  and  through  them 
as  far  as  the  western  end  of  Lake  Flirt  A  rocky  ledge  at  Fort 
Thompson  has  been  removed  and  four  cut-offs  have  been  made  across 
the  worst  bends  below  Fort  Thompson.  These  works  were  not  in- 
tended for  the  benefit  of  navigation,  but  they  have  incidentaUy  opened 
a  water  route  about  300  miles  long  from  the  Gulf  of  Mexico  to  the 
interior  of  Florida,  via  San  Carlos  Bay,  the  Caloosahatchee  Biver, 
Lake  Okeechobee,  the  Kissimmee  Biver,  and  Lakes  Kissimmee, 
Cypress,  and  Tohopekaliga.  Steamers  now  pass  over  the  route  at 
irregular  intervals. 
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An  examination  of  the  river,  with,  a  view  to  its  improvement,  was 
made  in  March  and  April,  1879.  A  report  thereon,  dated  August  27, 
1879,  with  a  plan  of  improvement,  is  printed  as  Appendix  J  17,  Report 
of  the  Chief  of  Engineers  for  1879. 

The  project  adopted  in  1882  called  for  deepening  the  channel,  by- 
dredging,  from  the  mouth  to  Fort  Myers,  so  as  to  give  a  depth  of  7  feet 
at  mean  low  water  for  a  width  of  100  feet.  In  1886  and  1888  this  proj- 
ect was  modified  so  as  to  include  the  improvement  of  the  upper  river 
as  far  as  Fort  Thompson,  by  the  removal  of  snags  and  overhanging 
trees,  and  by  deepening  the  channel  near  Beautiful  Islands. 

OPERATIONS  PRIOR  TO  JUNE  30,  1890. 

Operations  were  carried  on  under  four  appropriations  made  in  acts 
of  1882, 1884, 1886,  and  1888,  aggregating  $24,000.  In  1885  the  7-foot 
channel  through  the  lower  river  was  reported  completed.  In  1886-'87 
the  operations  were  confined  to  clearing  snags  and  overhanging  trees 
from  the  river  between  Forts  Denaud  and  Thompson,  and  in  making  an 
instrumental  survey  of  the  entire  river.  This  survey  showed  the  exist- 
ence of  a  practicable  channel  6  feet  deep  and  at  least  100  feet  wide  from 
the  mouth  to  Fort  Myers.  It  also  showed  that  excepting  near  the 
Beautiful  Islands  the  channel  had  sufficient  depth  and  width  to  permit 
boatvS  of  4  feet  draft  to  ascend  the  river  as  high  as  Fort  Thompson. 
The  upper  river  was,  however,  badly  obstructed  by  snags  and  over- 
hanging trees,  only  a  short  reach  4J  miles  long  having  been  cleared  by 
the  work  during  May  and  June,  1887. 

In  February,  1890,  the  work  of  improvement  was  resumed  hy  the 
United  States  snag  boat  Suwanee.  A  cut  35  feet  wide,  400  feet  long, 
and  5  feet  deep  was  made  through  the  Beautiful  Island  Shoals  and 
protected  by  a  pile  training  walL  The  worst  snags  and  overhanging 
trees  were  also  removed  as  far  as  Fort  Thompson. 

OPERATIONS  DURma  PISCAIi  YEAR  ENDING  JUNE  30,  189L 

The  work  of  building  the  training  wall  and  dredging  at  the  Beauti- 
ful Island  Shoal  by  the  snag  boat  auwa/nee  was  continued  in  the  same 
manner  as  described  in  the  last  Annual  Eeport  (see  pp.  1697-1699,  Re- 
port of  the  Chief  of  Engineers,  1890).  Forty  cords  of  brush  in  fascines, 
167.6  cubic  yards  of  stone,  and  136.6  cubic  yards  of  oyster  shells  were 
placed  in  the  dike.  These  were  covered  for  about  half  the  length  of 
the  dike  with  sand  and  mud  to  a  height  of  1  foot  above  niean  low 
water.  Fifty-two  hundred  and  twenty-five  cubic  yards  of  sand  and 
mud  were  dredged  from  the  cut. 

On  August  6  the  boat  again  proceeded  up  the  river  and  continued 
the  removal  of  obstructions.  Twenty-eight  large  and  8  small  snags  and 
42  overhanging  trees  were  removed  from  the  channel.  The  appropriation 
being  nearly  exhausted,  the  boat  returned  to  Fort  Myers  on  August  16 
and  was  temporarily  laid  up,  receiving  some  minor  repairs.  The  appro- 
priation of  $3,600  made  by  act  of  September  19, 1890,  becoming  avail- 
able, work  was  resumed  October  13.  The  boat  proceeded  up  the  river 
to  complete  the  removal  of  obstructions  as  far  as  Fort  Thompson,  which 
being  done  it  returned  to  Fort  Myers  December  20,  having  removed 
220  large  and  72  small  snags,  1,682  large  and  73  small  overhanging 
trees,  14  stumps,  and  18.5  cubic  yards  of  rock.  After  some  slight  re- 
pairs it  proceeded  to  dredge  and  mark  the  channel  through  the  oyster 
bars  near  the  mouth  of  the  river.    Fifteen  hundred  and  twenty  and 
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seveu-tenths  cubic  yards  were  removed,  making  a  cut  450  feet  long, 
90  feet  wide,  and  6  feet  deep  at  mean  low  water,  most  of  it  being 
througli  solid  oyster  beds  in  which  the  hydraulic  dredging  apparatus 
work^  as  successftdly  as  it  had  in  the  sand  and  mud  shoal  at  Beau- 
tiful Island*  Twenty  channel  stakes,  consisting  of  palmetto  piles  with 
targets  prox)erly  painted,  were  placed  to  mark  the  channel  through 
the  oyster  bars.  On  January  26  work  was  resumed  at  Beautiful  Island 
Shoal  and  continued  there  until  February  14.  Kinety-two  brush  fascines 
were  made  and  deposited  at  the  foot  of  the  dike,  and  2,298.6  cubic 
yards  of  sand  and  mud  were  dredged  from  the  cut,  a  large  part  of 
which  was  deposited  on  the  dike. 

After  making  the  necessary  preparations  and  repairs  the  boat,  with 
the  scow  in  tow,  left  Fort  Myers  February  19  en  route  for  Tampa  for 
refitting.  On  the  22d,  while  lying  off  Egmont  in  a  gale,  the  scow  was 
swamped  and  some  materials  lost  from  her  deck.  The  snag  boat  was 
able  to  run  uoader  shelter.  She  arrived  at  Tampa  February  28.  The 
scow  was  recovered  and  brought  in  later. 

Itemized  etatement  of  cost  of  work. 

Dredginff  9,044  oabio  yards  Bilt  and  sand^  at  19  cents $1^718.36 

Placing  31  channel  stakes,  at  $7. 18 222. 58 

Removing  248  lar^e  snags  from  channel,  at  $1.41 349. 68 

Hemoy ing  80  small  snags  from  channel,  at  62  cents 49. 60 

HemoYing  1,724  large  overhanging  trees,  at  84  cents 1, 448. 16 

Bemoving  73  small  overhanging  trees  (imder  8  inches  in  diameter),  at  32 

cents 23.36 

Bemoving  14  stumps,  at  65  cents 9. 10 

Removing  18.5  cubic  yards  rock,  at  $1.38 25.53 

Building  615  linear  feet  training  wall,  at  $2.15 1,322.25 

Total 5,168.62 

This  includes  all  expenses  on  this  work  for  the  last  fiscal  year,  viz, 
office  and  traveling  expenses,  repairs,  cost  of  carrying  plant  to  Tampa, 
and  the  cost  of  a  portion  of  the  material  lost  off  Egmont. 

The  work  was  in  local  charge  of  Mr.  J.  W.  Sackett,  assistant  engi- 
neer, and  Mr.  Otto  Bie,  master  of  the  snag  boat. 

AU  of  the  work  of  improvement  contemplated  has  been  completed, 
though  it  is  believed  that  the  dike  at  Beautifiil  Islands  is  not  long 
enough  to  afford  complete  protection  to  the  dredged  cut  at  that  shoal. 

The  river  can  be  kept  clear  at  an  annual  expenditure  of  $1,000. 

Oaloosahatchee  River  is  in  the  collection  district  of  Key  West,  which  is  the  near* 
est  port  of  entry ;  nearest  light-house  is  Sanibel  Island  Light,  and  the  nearest  fort 
is  Fort  Taylor. 

Money  statement, 

July  1,  1890,  balance  unexpended $3,  815. 47 

Amount  appropriated  by  act  approved  September  19,  1890 3, 600. 00 

7,445.47 
June  30^  1891,  amount  expended  during  fiscal  year 7, 298. 86 

July  1, 1891,  balance  unexpended Mfr.  61 

July  1, 1891,  outstanding  liabilities 125.00 

July  1, 1891,  balance  available 21.61 

{Amount  (estimated)  required  for  maintenance  of  existing  project 1, 000. 00 
Amount  that  can  be  pr«ntably  expen<led  in  liscal  year  ondin^  J  une  30, 1893      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Digitized  by  VjOOQIC 


1646   REPOET  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  AEMY. 

COMMEBGIAI.    STATISTICS. 

Commerce  of  Calooaahatohee  Biver,  FUnida,  during  the  year  ending  December  SI,  1890, 


Articles. 


Quantity. 


Estimated 
value. 


Gross 

tonnage. 


Fertilisers 

Ftsb  RDd  oysters  . . 

Fruits 

Grain 

Hides 

Honey,  sirup,  etc . 
Lumber: 

liongh  (logs)  . 

Sawed 

Merchandise 

Vegetables 

Cattie 

Porlt  (dressed) — 


tons. 

..b.'UTels 
...boxes., 
.bushels., 
.number. . 
..gallons.. 


.feetB.H. 

do.... 

tons.. 

boxes.. 

...number.. 
— pounds.. 


10 
1,500 
4,615 
18,380 
40,200 
2,800 

1,000,000 

800,000 

6,000 

800 

6,800 

'   85^000 


$250.00 
7,500.00 
4,740.00 
16,8aL25 
20,100.00 
1.500.00 

6,000.00 

16,000.00 

300,000.00 

1,000.00 
74,800.00 

1,750.00 


10 
150 
182 
400 
201 

15 

10,000 
1,600 
6,000 

82 
1,020 

18 


Total. 


448,97125 


19,628 


Vessels. 


Character. 


Number. 


Average 
tonnage. 


Average 
draft  of 
water. 


Steamboats ... 
Spongers,  etc . 


SaU 

Sail  and  steam . 


5 

103 
25 


82 

2to20 


FmL 
4 
S 
4to6 


PaesengerS;  3,000.    Revenue  derived  from  same,  $15,000. 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  all. 

CuAS.  B.  Hnx. 


07. 

IMPROVEMENT  OP   CHANNEL    OF    CHARLOTTE    HARBOR    AND   PEASE 

CREEK,  FLORIDA. 

Charlotte  Harbor  lies  74  miles  south  of  Tampa  Bay  and  offers  the 
most  sonthem  deep-water  harbor  on  the  west  coast  of  Florida.  It  is 
the  northern  division  of  the  broad  expanse  of  generally  shallow  water 
included  between  Oasparilla,  La  Costa,  Captiva,  and  Sanibel  Islands 
and  the  mainland,  and  of  which  San  Carlos  Bay  forms  the  southern 
division.  A  projection  from  the  mainland,  ending  in  Cape  Haze,  gives 
Charlotte  Harbor  an  angular  shape,  with  arms  of  nearly  equal  length, 
starting  from  the  Gulf  and  running  nearly  east  and  then  north.  The 
width  of  the  bay  is  about  6^  miles.  The  total  length  along  the  middle 
line  is  22  miles.  The  total  area  is  111  square  miles.  The  general  depth 
is  from  5  to  15  feet,  with  deeper  water  in  places  along  the  middle  lino. 
The  entrance,  Boca  Grande  Pass,  is  straight  and  stable  in  position  and, 
depth,  with  a  least  channel  depth  of  19  feet  at  mean  low  water.  Within 
the  entrance  there  is  an  anchorage  having  an  area  of  580  acres  and  a 
mean  low- water  depth  of  18  feet  and  over.  Between  this  anchorage 
and  Pease  Creek  entrance,  at  the  northeastern  extremity  of  the  bay, 
there  is  an  available  channel  depth  of  16  feet  at  mean  low  water,  ex- 
cepting on  the  shoals  south  of  Cape  Haze,  where  the  available  channel 
depth  is  only  9  feet.  Pease  Creek  is  described  on  page  1600,  vol.  2, 
Beport  of  the  Chief  of  JJugineers,  1890.  The  portion  included  in  the 
improvement  of  Charlotte  Harbor  extends  from  the  entrance  to  the 
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-wharves  at  Punta  Gorda,  a  distance  of  If  mfles.  Pease  Greek  is  here 
quite  broad  and  is  really  an  estuary.  It  has  an  available  channel  depth 
of  10  feet.  The  tidal  range  of  the  bay  and  creek  varies  from  1.9  feet 
at  Gasparilla  Island  to  1.6  feet  at  Punta  Gi>rda^  but  it  is  subject  to 
great  variations,  according  to  the  strength  and  direction  of  the  wind. 

An  appropriation  of  $35,000  was  made  in  the  act  approved  September 
19, 1890,  for  "improving,  dredging,  and  deepening  the  channel  of  Char- 
lotte Harbor  and  Pease  Greek,  Florida,  to  the  pier  at  Punta  Gorda,  the 
terminus  of  the  Florida  Southern  Bailroad." 

OPERATIONS  DURING  THE  FISCAL  TEAB  ENDING  JUNE  30,  1891. 

A  survey  of  the  bar  at  the  entrance  and  those  i)ortions  of  the  bay  and 
creek  within  the  Umits  named  in  the  bill  which  have  an  available  depth 
^  less  than  15  feet  at  mean  low  water  was  made  in  November  and  De- 
cember, 1890,  and  January,  1891,  by  a  party  under  the  charge  of  Mr.  J. 
H.  Bacon,  assistant  engineer.  A  copy  of  his  report  is  appended.  It 
was  found,  that  the  greatest  advantage  to  the  commercial  interests  of 
the  harbor  could  be  given  with  the  appropriation  available  by  making 
a  cut  across  all  of  the  shoals  12  feet  deep,  with  a  least  width  of  00  feet, 
and  plainly  marked. 

Proposals  were  opened  after  due  advertisement,  and  a  contract  was 
made  with  the  Alabama  Dredging  and  Jetty  Company  to  dredge  and 
mark  the  cuts,  for  25  cents  per  cubic  yard.  TMs  was  approved  by  the 
Chief  of  Engineers  June  11, 1891.  Work  will  be  begun  as  soon  as  the 
contractor  has  completed  the  cut  at  the  entrance  of  Old  Tampa  Bay, 
Florida.  An  examination  and  report  on  the  harbor  were  also  made  as 
directed  in  the  act.  The  report  is  printed  with  those  of  the  other  ex- 
aminationB  and  surveys. 

FUTURE  OPERATIONS. 

The  estimated  cost  of  forming  a  channel  200  feet  wide  and  12  feet 
deep  at  mean  low  water  from  the  Boca  Grande  entrance  to  the  wharf  at 
Punta  Gk>rda  is  $127,555;  for  a  channel  200  feet  wide  and  15  feet  deep 
it  is  $468,000. 

The  estimated  cost  of  a  channel  300  feet  wide  and  23  feet  deep  £rom 
the  Gulf  of  Mexico  to  the  deep  anchorage  just  within  Boca  Grande  en- 
trance is  $35,000. 

Phosphate  deposits  are  found  in  enormous  quantities  throughout  the 
Pease  Creek  Valley,  and  theshipmentof  phosphates  forms  the  principal 
commercial  interest  of  the  harbor;  13,500  tons  were  shipped  during 
the  year  1890,  though  the  business  is  not  yet  developed.  This  phosphate 
was  brought  by  raal  to  the  wharf  at  Punta  Gorda  and  lightered  from 
there  to  vessels  lying  in  the  Boca  Grande  anchorage.  This  point  will 
be  the  point  of  shipment  for  phosphate  from  the  Caloosahatchee  River 
also,  in  aU  probability.  Its  importance  is  evident.  Other  shipments 
to  and  from  Charlotte  Harbor  included  grain,  fish  and  oysters,  lumber, 
and  general  merchandise.  An  extension  of  the  railroad  to  the  Boca 
Grande  entrance  is  projected. 

Charlotte  Harbor  is  in  the  ooUection  district  of  Key  West,  and  Tampa  is  the  nearest 
port  of  entry ;  nearest  light-house  is  Gkisparilla  Light,  and  the  nearest  fort  ia  Fort 
Taylor. 

The  following  papers  accompany  this  report,  viz: 


Beport  of  Mr.  J.  H.  Bacon,  assistant  engineer. 
Hap  of  Charlotte  Harbor. 
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Money  statement 

Amount  appropriated  by  act  approved  September  19, 1890 $35, 000. 00 

June  30, 1891,  amount  expended  during  fiscal  year 2,886.44 

July  1, 1891,  balance  unexpended 32, 113. 5(> 

July  1, 1891,  outstanding  liabilities $20. 06 

July  1,  amount  covered  by  uncompleted  contracts 29, 500. 00 

29,520.06 

July  1, 1891,  balance  available 2,593.50 


BEPOBT  OF  MR.  J.  IL   BACON,  ASSISTANT  £NGINP:EU. 

United  States  Engineer  Office, 

St.  Atig^istinef  Fla.,  May  6, 1891,      * 
Captain  :  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  Char- 
lotte Harbor,  Florida: 

The  surveying  party,  consisting  of  myself,  Messrs.  A.  C.  Harper  and  George  Berry, 
trausitmen,  and  K.  R.  Streatfield  and  0.  M.  Brown,  recorders,  established  camp  ou 
Cax)e  Haze  on  November  18, 1890.  Actual  field  work  was  begun  ou  November  21« 
llio  field  work  of  the  survey  consisted  in: 

I.  BASS  lines. 

A  base  line  16,029  feet  in  length  was  carefully  measured  and  checked  along  the 
east  shore  of  the  harbor  opposite  Cape  Haze.  This  base  line  was  measured  with  a 
100-foot  brass  tape  in  water  averaging  3  feet  deep.  The  tape  was  carried  by  five  men, 
one  at  each  end,  while  the  other  three  were  stationed  at  equal  intervals  to  take  up 
the  sag.  The  second  measurement  of  this  base  differed  from  the  first  by  0.43  foot. 
'  Another  base  line  3,931  feet  in  length  was  measured  (and  checked)  along  the  rail- 
road track  on  Long  Wharf  at  Punta  Gorda. 

II.  triangulations. 

From  these  two  base  lines  two  systems  of  triangulations  were  developed,  one  for 
the  lower  bay,  extending  from  the  east  shore  to  Gasparilla  Island;  the  other  for  the 
upper  bay,  extending  from  Long  Wharf,  Punta  Gorda,  to  the  lower  back  beacon  op- 
posite the  mouth  of  the  Myakka  River. 

Anglos  were  repeated  carefully  with  the  transit  and  adjusted.  Permanent  signals 
were  erected  at  each  station. 

ni.  soundings. 

All  soundings  were  made  from  the  naphtha  launch  Myakka  by  means  of  a  sounding 
pole  20  feet  long,  graduated  to  feet  and  tenths  from  each  end.  By  usin*!;  eacli  end  of 
this  pole  alternately  it  was  possible  to  run  the  launch  at  full  speed  (about  G  miles  per 
hour)  and  obtain  soundings  at  an  average  interval  of  50  feet.  Tlie  sounding  Jiut^s 
in  the  lower  bay  radiate  from  Charlotte  Harbor  light-house  and  from  Station  N.  The 
launch  was  ke]3t  on  line  by  signals  from  the  transit  station.  Soundings  were  located 
at  intervals  ot  1  minute*  by  means  of  a  transit  and  sextant.  The  location  of  the 
soundings  was  plotted  in  the  field  during  the  progress  of  the  work. 

IV.  BOBINQS. 

Borings  were  made  along  the  proposed  lines  of  dredging  across  the  shoals  below 
the  liong  Wharf  at  Punta  Gorda  and  opposite  Cape  Haze.  The  material  found  in 
the  first-mentioned  locality  is  a  very  soft  mud;  tnat  in  the  second  is  a  coarse  shell 
sand.  Borings  were  made  in  each  case  to  a  depth  of  20  feet  below  mean  low  water. 
No  rock  whatever  was  found. 

The  material  forming  these  shoals  can  be  most  economically  removed  by  means  of 
puuip  dredges. 

V.  current  observations. 

Current  observations  were  made  in  the  upper  and  lower  bays  by  means  of  loaded 
rods.  In  each  case  the  direction  of  the  current  is  parallel,  or  nearly  so,  with  the 
proposed  cuts.    The  average  velocity  of  the  current  is  from  1  to  1^  miles  per  hour. 
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VI.  TTDBS.  ■ 

The  rise  and  fall  of  the  tide  was  observed  daily  at  Long  Wharf,  Ponta  Gorda,  at 
Charlotte  Harbor  light-houBe^  opposite  Cape  Haze,  and  at  Gasparilla  light-house, 
on  Gasparilla  Island.  The  mean  tidal  ranges  at  these  points  are  1.6  feet,  1.7  feet, 
aad  l.&feet,  respectively.  A  mean  low  water  was  established  from  these  observa- 
tions. As  is  usual,  however,  in  harbors  on  the  Gulf  of  Mexico,  the  tides  are  greatly 
influenced  by  the  force  and  direction  of  the  winds.  The  lowest  tide  observed  fell 
1.5  feet  below  mean  low  water,  and  the  highest  rose  0.5  feet  above  mean  high  water. 

Vn.  ENTRANCE  TO  BOCA  GRANDE. 

Soundings  were  also  made  across  the  entrance  to  Boca  Grande.  The  material  here 
iMmslBts  oi  fine  sand.  Boca  Grande  is  flanked  on  either  side  by  extensive  shoals,  ex- 
tending about  3  miles  out  £rom  the  shore  and  acting  as  jetties.  An  available  depth 
of  19  feet  at  mean  low  water  was  found  on  the  bar.  A  cut  of  sufficient  width  to  a 
depth  of  24  feet  would  probably  be  permanent. 

The  survey  was  finished  on  January  17, 1891,  and  the  party  proceeded  to  Tampa, 
Fla.  The  progress  of  the  survey  was  greatly  delayed  by  stormy  weather.  The  pre- 
vailing winds  during  the  months  of  December  and  January  are  from  NE.  and  Is  W. 
These  winds  frequently  attain  a  high  velocity,  and  form  waves  from  3  to  4  feet  in 
height  throughout  the  entire  bay.  Dredging  operations  can  be  carried  on  to  the 
best  advantage  from  April  to  November. 

Maps  of  the  scale  of  ruhur  <u^<l  irv&inr  ^^  submitted  with  this  report. 

ESTIMATES  FOR  DREDGING. 

No.  1. — Estimate  for  expending  the  present  approprieUion  of  fSS,000  far  making  a  channel 
SOOfeet  wide  and  S2feet  deep  across  the  bar  of  Boca  Grande. 

KemoTJnff  98,333  cubic  yaxtls,  at  30  centfl $29,500 

Survey  of  Chsrlotte  Harbor  (expended) 2,000 

Xngineering  and  contingencies,  10  per  cent 3, 500 

Total 35,000 

No.  2. — Estimate  for  expending  the  present  appropriation  of  $85^000  fw  making  a 
channel  SO  feet  wide  and  12  feet  deep  from  Long  Wharf  Funta  Gorda,  to  Boca 
Grande, 

BemOTJnff  97,800  cubic  yards,  at  30  cents $29,340 

Survey  of  Charlotte  Harbor  (expended) 2,000 

£ight  clusters  of  oreosoted  (8  piles  each),  at  $20 160 

i^gineering  and  oontisgenoies,  10  per  cent 8,500 

Total 35,000 

No.  3. — Estimate  for  forming  a  channel  200  feet  toide  and  lo  feet  deep  from  Long  Wharf, 
Puuta  Gorda,  to  Boca  Grande. 


Cut. 

Ecach. 

Cliaract«r 
of  bottom. 

Cubic 
yards. 

1 

a 

b 

Mud 

...do 

285,000 

I   

186.000 
183,000 
128,000 

1.. 

0 

...do 

.» 

a 

h 

Sliellaand. 
...do 

2    

170,000 

220,000 

183,000 

61,000 

2:::;:;:::::::::::::::::::::::::::::::::::::::::.::::::::.:::::::::::::c.::;:::: 

..  -do  ...... 

2 ,  d 

...do 

2    1  e 

...do 

3 , a 

...do 

102,000 

Total 

1,417,000 

1 

ExcaratioB,  1,417,000  cubic  yards,  at  30  cents 

Eighteen  clusters  of  3  oreosoted  piles,  each  at  $20. 
X&gineeiing  and  contingoncies,  10  per  cent 


Total 

ENG  81- 


$425,100 

360 

42,540 

468,000 
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No.  i,— Estimate  for  forming  a  channel  900  feet  wide  and  IB  feet  deep  from  Long 
Wharf,  Punta  Gorda^to  Boca  Orofide. 


Cut 

Bea^fa. 

Character 
of  bottom. 

Cubic 
yards, 

1 

% 

UTnA 

117,000 
74,000 
102,000 

1 

b Aa 

2 

b 

d 

SheUaaad. 
.  do 

2 

03,000 

Total 

886,000 

Excavation.  386,000 yarda,  at 30  o«nta $m,800 

Sight olnatcra  of  3  creoaoted piles,  each  at$20 160 

Engineering  and  oontingenoiea,  10  per  cent 11,506 

Total 127,556 

No.  6. — Estimate  for  forming  a  channel  $00  feet  wide  and  23  feet  deep  across  the  bar  of 

Boca  Grande, 

Bemoving  106,000  cubic  yards,  atSOoenta $31,500 

Engineeraig  and  contingencies,  10  per  cent 3,150 

Total 34,650 

Note. — In  the  above  estimates  25  per  cent,  for  increase  of  bulk  and  1  foot  extra 
ontting  has  been  allowed. 
Very  respectfully,  your  obedient  servant, 

J.  H.  Bacon, 

Assistant  Engineer, 
W.  M.  Black, 

Captain,  Corps  of  Engineers, 


COMMERCIAL  STATISTICS. 


Commerce  of  Charlotte  Harbor  and  Pease  Creeky  Florida,  during  the  year  ending  Decem- 
ber SI,  1890. 


Articles. 


Quantity. 


Estimated 
value. 


Gross 
tonnage. 


Fish  and  oysters . . 

Fruits 

Grain 

Hides 

Honey,  simp,  etc  ■ 
Lumber*- 

Rough 

Sawed 

Herchnndise 

Ship  stores 

Cattle 

Breadstufls 

Shingles 

Phosphate  rock... 


..barrels.. 
— boxes.. 

.  .buflhels.. 
.number.. 
..gallons.. 


...f«^t.. 
-B.  M.. 
.  .tons.- 


11.840 
10,004 
03,600 
2,000 
8,000 

1,000,000 

050,000 

1,460 


.n«nil)er.. 
.  .biirn'ls.. 
.Tunuhor.. 
tons.. 


2,380 

12,156 

500,000 

13,480 


$41,270 

12,617 

82,544 

■  1,600 

i,500 

6,000 

19,000 

175, 000 

80 

26,279 

68,076 

1,500 

90,990 


1,610 
404 

1,872 
12 
15 

1,800 

1,200 

1,460 

5 

358 

1,216 

200 

13,480 


Total. 


I 


520,356 


23,631 


Vessels. 


Character 


Foreign . 

Coasters 
Yachta. 


K.Steamers 

)....do 

Sail 

Steam  and  sail. 


^o-"^-   tolS^ 


2,876 

14 

000 

16 


Average 
draft  of 
water. 


I^U. 


18 
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PaasengeTS,  5^500;  revenue  received  from  same,  $27,500. 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water^  40  per 
cent^    Probable  increase  of  trade  were  the  improvement  completed,  500  per  cent. 

RxHABKS. — Punta  Gorda,  on  Charlotte  Harbor,  is  the  port  of  shipment  for  all 
the  phosphates  mined  along  the  Pease  River  and  the  line  of  the  Florida  Southern 
Railroad. 

Many  mills  are  now  in  active  operation  through  this  section  and  the  future  of  the 
enterprise  depends  entirely  on  the  facilities  provided  for  water  transportation.  At 
present  there  is  not  a  sufficient  depth  of  water  in  the  harbor  to  permit  of  the  phos- 
phates being  handled  to  an  v  great  advantage.    Immediate  improvement  is  a  necessity. 

The  estimated  number  of  passengers  carried  between  Punta  Gorda,  Fort  Myers,  and 
intermediate  points  during  the  year  is  3,000. 

Chab.  R.  Hill. 


O  8. 

IMPROVEMENT  OF  SARASOTA  BAY.  FLORIDA. 

Sarasota  Bay  extends  south  from  Tampa  Bay  along  the  west  coast  of 
Florida,  Its  length  between  Tampa  Bay  and  Casey  Pass  is  34  miles. 
It  is  separated  from  the  Gulf  of -Mexico  by  a  chain  of  low  sandy  keys, 
which  vary  in  width  from  300  feet  to  1  mile. 

There  are  five  navigable  entrances  to  the  bay,  one  from  Tampa  Bay 
and  four  from  the  Gulf  of  Mexico.  These  are  named  in  their  order 
from  north  to  south,  Palma  Sola  or  Sarasota  Pass,  Longboat  Inlet,  Big 
Sarasota  Pass,  Little  Sarasota  Pass,  and  Casey  Pass,  and  have  availa- 
ble channel  depths  of  4.3  feet,  6  feet  7  feet,  6.3  feet,  and  3.5  feet,  re- 
spectively. Between  Big  and  Little  Sarasota  passes  the  bay  is  divided 
into  two  parts,  named  Big  Sarasota  Bay  and  Little  Sarasota  Bay,  re- 
spectively, by  a  cluster  of  small  islands  covered  with  mangrove  bushes 
and  known  as  the  "Mangroves."  The  channels  between  these  islands 
are  narrow  and  crooked  and  a  places  are  bare  at  low  water. 

Sarasota  Bay  is  bordered  by  lands  weU  suited  for  raising  fruits  and 
vegetables.  The  country  roads  are  few  and  poor.  The  nearest  rail- 
roads are  at  Port  Tampa  and  St.  Petersburg,  on  the  north  side  of  Tampa 
B^  where  are  also  steamship  lines  to  Gulf  ports  and  Cuba. 

The  products  of  this  country  include  pahnetto,  agave,  and  banana 
fibers,  honey,  sugar,  sirup,  oranges,  lemons,  limes,  oananas,  pineapples, 
vegetables,  lumber,  fish,  oysters,  and  cattle.  Owing  to  the  absence  of 
regular  and  economical  facilities  for  transportation,  but  few  of  these 
products  are  exported.  Trade  is  limited  to  the  actual  necessities  of  the 
popxdation. 

A  navigable  channel  with  a  minimum  depth  of  6  feet  extends  through- 
out the  length  of  Big  Sarasota  Bay  excepting  in  two  reaches,  Palma 
Sola  Pass  and  Long  Bar,  which  have  a  total  length  of  5,400  feet.  In 
these  reaches  the  available  depth  was  4.3  and  3.5  feet,  respectively ;  the 
tidal  range  in  the  bay  is  1.5  feet. 

An  examination  and  survey  of  the  bay  was  made  in  1889.  The  re- 
port thereon,  with  the  project  for  improvement,  is  printed  on  page  1617, 
volume  n,  of  the  Eeport  of  the  Chief  of  Engineers  for  1890.  An  appro- 
priation of  $5,000  was  made  in  the  act  approved  September  19, 1890,  for 
"improving  Sarasota  Bay  from  Tampa  Bay  to  Sarasota,  Fla." 

The  approved  project  calls  for  the  formation  of  a  channel  5  feet  deep 
at  mean  low  water,  and  100  feet  wide.    The  estimated  cost  is  $10,000. 

On  account  of  the  small  amount  available  and  the  slight  deptn  of 
water,  it  was  considered  most  economical  and  advantageous  to  do  this 
work  with  the  XT.  S.  sufkg  and  dredge  boat  Suwanecy  as  soon  as  her  serv- 
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ices  might  be  available.  As  she  was  needed  for  the  work  in  the  Oaloo- 
sahatchee  and  Suwanee  Eivers  no  work  was  possible  in  Sarasota  Bay 
during  the  fiscal  year.    Work  will  probably  be  started  at  an  early  date. 

Sarasota  Bay  is  in  the  collection  district  of  Tampa,  which  is  the  nearest  port  of 
entry.    Nearest  light-house  is  Egmont  Key  Light.    Nearest  fort  is  Fort  Taylor. 

Mimey  statement. 

Amount  appropriated  by  act  anproved  September  19, 1890 $5, 000. 00 

June  30;  lo9l;  amount  expendea  daring  fiscal  year 273. 00 

J  uly  1, 1891,  balance  unexpended 4, 727. 00 

July  1, 1891,  outstanding  liabilities 255.00 

July  1,1891,  balance  available 4,472.00 

{Amount  ^estimated)  required  for  completion  of  existing  project 5, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  enmng  June  30, 1893      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Commerce  of  Sarasota  Bay,  Florida,  during  the  year  ending  December  Sly  1890, 


Articles. 


Qiumtity. 


Estimated 
valne. 


Gross 
tonnsfre. 


Fertilizers tons. 

7 ish  and  oysters barrels . 

Fruits boxes. 

Grain ". bushels. 

Hides number. 

Honey,  simp,  etc gallons. 

Lninber,  sawed B.  M. 

Merchandise tons. 

Vegetables boxes. 


50 
2,000 
50,000 
5,000 
2,000 
4.000 
20,000 
600 
5,000 


$1,500.00 

12,000.00 

75,000.00 

8,000.00 

800.00 

2,000.00 

800.00 

25,000.00 

5,000.00 


.•iO 

aoo 

2,000 
125 
75 
12 
40 
500 
200 


Total. 


124,600.00 


9,702 


Vessels. 


Character. 


Number. 


Average 
tonnage. 


Average 
draft  of 
water. 


Coast>ers . 


SaU. 


*60 


10 


F&et. 

4 


.  *Ko  boats  make  regular  trips  to  this  bay.    Small  trading  schooners  are  running  in  from  and  to  Tam- 
pa at  irregiilar  intervala. 

Pasaenffers,  number  1,000,  amount  received  from  eame  (estimated),  $5,000. 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  all. 

Probable  increase  of  trade  were  the  improvement  completed  incalculable. 

Bemarlcs. — Owing  to  the  imperfect  chanuel,  there  is  no  regular  line  of  boats  run- 
ning. This  tends  to  discourage  producers  and  prevents  the  cultivation  of  landn 
which,  under  more  favorable  conditions  for  the  marketing  of  their  products,  might 
be  utilized  for  raising  fruits  and  vegetables. 

The  future  development  of  this  section  depends  on  the  opening  of  a  channel  about 
6  feet  in  depth  through  the  greater  portion  of  the  bay,  enabling  steamers  to  coIlc<^t 
the  fruits  and  vegetables  and  carry  them  for  reshipment  at  Tampa. 

The  phosphate  industries  will  depend  for  their  development  on  the  improvement 
of  the  bay,  or  the  construction  of  a  railroad  to  Braidentown  on  tlie  Manatee  River. 

Chas.  R.  HII.U 


Digitized  by  VjOOQIC 


.APPENDIX  O — ^EEPOM   OF   CAPTAIN  BLACK.  1653 

O  9. 

IMPROVEMENT  OF  MANATEE  RIVER,  FLORIDA. 

Manatee  River  rises  in  the  southern  part  of  Florida  and  flows  in  a 
westerly  direction,  emptying  into  Tampa  Bay  on  its  southern  shore. 
For  a  distance  of  12  miles  from  its  mouth  it  has  the  characteristics  of 
an  estuary.  For  10  miles  the  settlements  along  its  banks  are  almost 
continuous.  They  comprise  the  towns  of  Manatee,  Hendrix,  Eilenton, 
Palmetto,  Braidentown,  and  Palma  Sola.  Oranges  and  vegetables  are 
raised  in  large  quantities.  From  the  fine  ranges  along  the  upper  river 
hides,  wool,  and  sheepskins  are  exported.  Phosphate  deposits  have 
been  discovered  along  the  river  and  mining  operations  are  contemplated 
ill  the  near  future. 

Before  improvement,  in  the  estuary  the  general  depth  of  the  river 
varied  from  7  to  20  feet.  At  the  mouth  there  was  a  long  shoal  with  a 
depth  of  7  feet.  Between  Palmetto  and  Manatee  there  was  another  bar 
covered  by  from  3  to  5  feet  of  water. 

An  examination  of  Manatee  River,  with  a  view  to  its  improvement, 
was  made  in  1881.  A  report  thereon,  dated  February  16,  1882,  with 
plan  of  improvement,  is  printed  as  part  of  Appendix  K  25,  Annual  Re- 
port of  the  Chief  of  En^ueers  for  1882. 

PROJECT  OF  IMPROVEMBNT. 

The  original  project  had  for  its  object  to  form  a  channel  100  feet  wide 
and  13  feet  deep  at  mean  low  water,  from  Tampa  Bay  to  Shaw  and 
McNeil  points,  a  distance  of  about  4  miles.  The  available  depth  before 
improvement  was  7  feet. 

Since  the  original  project  was  adopted,  railroad  and  steamship  lines 
have  been  established,  which  make  Tampa  the  distributing  point  for 
the  neighboring  portion  of  Florida.  Accordingly,  it  was  decided  to 
modify  the  project  for  the  improvement  of  Manatee  River,  so  as  to  open 
up  the  entire  lower  river  to  light-draffc  boats  which  would  connect  with 
the  transportation  lines  centering  at  Tampa.  The  project  as  modified, 
calls  for  the  formation  of  a  channel  100  feet  wide  and  8  feet  deep  at 
mean  low  water  from  Tampa  Bay  to  Manatee.  The  inhabitants  of  the 
country  bordering  the  Manatee  desire  the  completion  of  the  original 
project. 

OPEBATIONS  PEIOB  TO  JUNE  30,  1890. 

Work  has  been  carried  on  under  three  appropriations,  viz:  $12,000 
made  in  the  act  of  1882;  an  allotment  of  $11,000  from  the  appropriation 
made  in  the  act  of  1886,  and  $5,000  made  in  the  act  of  1888.  With  the 
appropriation  a  dredged  cut  was  made  across  the  bar  at  the  mouth  of 
the  river.  With  the  other  appropriations  a  survey  of  the  river  was 
made  (the  report,  with  a  map  of  the  river,  is  printed  on  page  1109,  Be- 
port  of  the  Chief  of  Engineers  for  1888)  and  a  channel  105  wide  and  8 
feet  deep  at  low  water  was  dredged  through  the  shoal  between  Mana- 
tee and  Braidentown. 

An  appropriation  of  $6,000  was  made  in  the  act  approved  September 
19, 1890,  for  continuing  the  improvement  A  channel  8  feet  deep  al- 
ready exists  from  Tampa  Bay  to  Manatee.  Any  further  deepening  of 
this  channel  should  be  begun  at  the  bar  at  the  mouth.  The  amount 
available  would  be  barely  sufficient  to  make  a  very  narrow  cut  12  feet 
deep  across  the  bar.    It  is  doubtfdl  if  an  unprotected  dredged  cut  of 
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any  width  could  be  maintained  there  and  it  is  qnite  certain  that  money 
expended  on  a  narrow  cut  would  give  no  useftd  results.  Under  these 
considerations  it  was  decided  to  hold  the  money  available  until  it  might 
be  required  for  clearing  the  existing  channel^  or  untQ  further  appropri- 
ations should  increase  it  to  a  sum  which  could  be  expended  advantage- 
ously. 

Manatee  River  la  in  the  coUeotion  distriot  of  Tampa.    Tampa  1b  the  nearest  port 
of  entry.    Nearest  light-hooBe  Ib  Egmont  Key  Light.    Nearest  fort  is  Fort  Taylor. 

Money  statement. 

July  1, 1890,  balance  nnezpended $191.87 

Amount  appropriated  by  act  approved  September  19,  1890 6, 000. 00 

6,191.87 
June  30, 1891,  amount  expended  during  fiscal  year 73.80 

July  1, 1891,  balance  unexpended 6,118.07 

July  1, 1891,  outstanding  liabilities 7.75 

July  1, 1891,  balance  available 6,110.32 

{Amount  Testimated)  required  for  completion  of  existing  project 39, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    15, 000. 00 
Submitted  in  compliance  with  requirements  ox  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Commerce  of  Manatee  Biver,  Florida,  during  the  year  ending  December  SI,  1890, 


Articles. 


Qoantity. 


Estimated 
value. 


Gross 
touns^e. 


Fertilizera 

Fish  imd  oysters  . 

frntts , 

Grain 

Hides 

Honey,  sirup,  eto . 
Lumoer — 

Rough 

Sawed 

Meroliandise 

Ship  stores 

Vegetables 

Crate  stuffs 

Hogs 


tons. 

.  .barrels. 

boxes. 

..bushels, 
.number. 
..gallons. 


..feet. 
.B.M. 
..tons. 


ses 

9,900 
84,400 
110,800 

7,560 
17,000 

490,000r 

680.000 

3,708 


...boxes, 
.number. 
do... 


71,675 

128,000 

1,460 


$10,890.00 

15,500.00 

189,800.00 

176,600.00 

18,650.00 

9,776.00 

2,940.00 

11,200.00 

200, 150. 00 

180.00 

144, 300. 00 

167,650.00 

8, 840. 00 


665 

3,376 

1,753 

46 

70. 

4,900 
1,120 
3,703 

e 

2,867 

4,920 

107 


Total. 


934, 375. 00 


23,899 


Vessels, 


Charaotor. 


Number. 


Average 
tonnage. 


Average 
draft  of 
water. 


Tri-weekly 

Daily 

Coasters 

Sharpies,  fisheries,  etc*  . 


...do. 
SaU... 


1 

1 

50 
100 


850 

175 

40 

5to20 


fW. 


*  Estimated. 

Passengers,  nnmber,  15,650;  amount  received  from  same  (estimated),  $31,800. 

Estimated  percentt^e  of  total  trade  of  neighborhood  carried  by  water,  all. 

Probable  increase  of  trade  were  the  improvement  completed,  inoalcoable. 

i^amarX;^.— There  are  very  rich  deposits  of  phosphate  throughout  this  entire  sec- 
tion. Until  deep-draft  vessels  can  enter  the  river  from  Tampa  Bay  nothing  can  be 
done  in  the  way  of  mining  and  milling.    Could  a  continuous  channel  14  feet  iu 
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depth  be  giyeu  from  Tampa  Bay  up  Manatee  Riyer  as  far  as  Manatee^  tl^e  output  of 
phosphates  and  other  proauctlons  would  compare  favorably  with  that  of  any  other 
port  in  the  district.  A  railroad  is  contemplated  from  Braidentown/bn  Manatee 
Biver,  to  Sarasota  Bay.  Such  a  road  would  undoubtedly  divert  the  greater  part  of 
the  water  traffic  of  the  bay  to  the  river,  which  would  increase  the  tonnage  of  the 
Manatee  River  fully  100  per  cent. 

Chas.  R.  Hill. 


O  lo. 
IMPROVEMENT  OF  TAMPA  BAY,  FLORIDA. 

Tampa  Bay  is  a  large  indentation  in  the  Gulf  coast  of  Florida,  with 
an  average  width  of  from  6  to  7  miles,  and  a  length,  including  Hills- 
boTO  and  Old  Tampa  bays,  into  which  its  inner  end  is  divided,  of  35 
miles.  Across  the  bar  and  up  to  the  point  of  division,  a  distance  of  25 
miles,  the  channel  has  a  depth  of  from  20  to  38  feet. 

Old  Tampa  Bay,  the  northwestern  division,  is  about  10  miles  long, 
with  an  average  width  of  6  J  miles.  Near  its  mouth  there  is  a  channel 
depth  of  over  20  feet  of  water.  A  depth  of  10  to  12  feet  extends  te  its 
head.  Hillsboro  Bay  has  an  average  width  of  6  miles,  with  depth 
varying  from  16  feet  at  the  mouth  te  8  feet  near  the  head.  Flats  with 
low- water  depths  of  from  1  te  5  feet,  varying  in  width  from  one-quarter 
to  1  mile,  surround  the  entire  body  of  water. 

Its  principal  tributary  is  the  Manatee  Eiver.  The  principal  tewn  is 
Tampa,  lying  at  the  mouth  of  the  HiUsboro  Eiver,  at  the  head  of 
Hillsboro  Bay,  but  separated  from  the  deep  water  of  the  bay  by  a 
broad  flat,  through  which  runs  a  narrow  channel  formed  by  the  waters 
of  Hillsboro  River.  Through  this,  before  improvement,  vessels 
drawing  8  feet  of  deep  water  wwe  able  te  reach' Tampa  only  by  taking 
advantage  of  high  tides.  The  Florida  Central  and  Peninsular  Railroad 
has  its  terminus  at  Tampa. 

The  South  Florida  Railway  now  has  its  terminus  at  Port  Tampa,  near 
the  mouth  of  Old  Tampa  Bay,  where  it  makes  connection  with  steam- 
ship lines  for  Key  West.  Havana,  MobUe,  and  Central  American  ports. 
Port  Tampa  is  about  9J  miles  from  Tampa,  with  which  city  it  is  con- 
nected by  the  railway,  and  for  which  it  is  the  deep-water  port. 

An  examination  of  Tampa  Bay,  with  a  view  to  its  improvement,  was 
made  in  1879.  A  report  thereon,  dated  August  25, 1879,  with  a  plan  of 
improvement,  is  printed  as  Appendix  J  18  te  the  report  of  the  Chief  of 
Engineers  for  1879. 

FORMER  PROJECT  OP  IMPROVEMENT. 

The  improvement  proposed  was  to  deepen  and  widen  the  channel 
fix)m  Tampa  to  the  bay,  a  distance  of  5|  miles,  by  dredging  and  rock 
excavation,  so  as  to  give  a  clear  depth  of  9  feet  at  mean  low  water,  and 
a  width  in  the  river  of  200  feet,  and  in  the  bay  of  150  feet. 

OPERATIONS  PRIOR  TO  JUNE  30,  1888. 

.  Work  was  done  by  contract  under  the  following  appropriations: 

By  act  approved— 

Jtme  14,  1880 $10,000 

March  3,  1881 10,000 

By  act  passed  August  2, 1882 20,000 
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By  act  approved — 

Julys,  1884 $20,000 

Augusts,  1886 10,000 

Total 70,000 

Tlie  work  consisted  entirely  of  dredging  and  rock  excavation,  and  ex- 
tended over  a  length  of  8,200  feet,  making  a  cut  varying  in  width  from 
200  feet  in  the  river  to  60  feet  in  the  bay.  In  the  bay  it  has  been  partly 
filled  by  cross  tidal  currents.  On  June  30, 1887,  it  had  a  depth  along 
the  center  line  of  from  8.3  to  9  feet.  The  depth  in  the  bay  beyond  the 
outer  extremity  of  the  cut  is  7  feet.  The  estimated  cost  of  completing 
the  dredged  channel  called  for  by  this  project  is  $63,000. 

MODIFIED  PROJECT. 

In  1888  the  project  was  changed.  It  now  contemplates  the  formation 
and  maintenance  of  a  channel  8  feet  deep  in  HiUsboro  Bay  and  HiUs- 
boro  Eiver  to  the  city  of  Tampa,  and  the  formation  of  a  channel  200 
feet  wide  and  20  feet  deep  at  mean  low  water  from  the  outer  bar  to  Port 
Tampa. 

The  estimated  cost  of  the  revised  project  was  $60,000.  Two  appro- 
•priations  have  been  made,  in  the  acts  of  1888  and  1890,  aggregating 
$50,000. 

OPERATIONS  PRIOR  TO  JUNE  30,  1890. 

Operations  were  carried  on  under  a  contract  with  Mr.  D.  G.  Ambler, 
dated  March  22, 1889,  but  with  many  delays.  Up  to  June  30, 1890, 
only  14,688  cubic  yards  had  been  removed,  starting  a  cut  through  the 
bulkhead  at  the  entrance  to  Old  Tampa  Bay. 

OPERATIONS  DURma  THE  FISOAJL  YEAR  ENDING  JUNE  30,  189L 

Dredging  was  continued  under  the  contract  with  Mr.  Ambler  from 
September  14  until  March  28,  when  the  contract  was  completed.  Du- 
ring  the  entire  contract  63,459  cubic  yards  of  sand,  shell,  and  silt  were 
removed  from  the  lower  bulkhead  (that  at  the  entrance  to  Old  Tampa 
Bay)  and  12,068  cubic  yards  from  the  upper  bulkhead  (near  Port 
Tampa).  When  work  was  suspended  the  cut  at  the  entrance  had  a 
mean  low-water  depth  of  20  feet  and  width  of  116  feet  for  one-half  its 
length  and  of  100  feet  for  the  remaining  distance,  with  an  additional 
width  of  75  feet  the  entire  length,  having  a  mean  low  water  depth  of 
16  feet.  The  upper  cut  was  150  feet  wide  with  a  nud-channel  depth  of 
19.7  feet    The  tidal  range  is  1.5  feet 

A  resurvey  of  the  Hillsboro  Bay  channel  wa3  made  in  January, 
1891,  by  Mr.  J.  H.  Bacon,  assistant  engineer.  His  estimate  of  the  cost 
of  completing  an  8-foot  channel  150  feet  wide  to  Tampa  is  $33,000. 

On  May  11, 1891,  proposals  for  continuing  dredging  operations  and 
marking  the  cuts  in  Old  Tampa  and  HiUsboro  bays,  under  the  ap- 
propriation of  September  19, 1890,  were  opened  after  due  advertise- 
ment. A  contract  for  the  work  at  25  cents  per  cubic  yard  was  made 
with  the  Alabama  Dredging  and  Jetty  Oompeny,  which  was  approved 
by  the  Chief  of  Engineers,  June  11, 1891. 

Work  in  Old  Tampa  Bay  is  to  be  started  August  1. 

Tampa  Bay  is  in  the  collection  district  of  Tampa,  which  is  the  nearest  port  of 
entry.    Nearest  light-house  is  Egmont  Key  Light.    iMearest  fort  is  Fort  Taylor. 
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Money  statement 

July  1, 1890,  balance  unexpended $21, 853, 45 

Amoant  Appropriated  by  act  approved  September  19^  1890 25, 000. 00 

46,853.45 

June  30, 1891,  amount  expended  daring  fiscal  year 22, 047. 45 

July  1, 1891,  balance  unexpended 24,806.00 

July  1, 1891,  outstanding  liabilities $52.75 

July  1, 1891,  amount  covered  by  uncompleted  contracts 21, 100. 00 

— ■ 21,152.75 

July  1, 1891,  balance  available 3,653.25 

(Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  iine  30, 1893  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahstract  of  prapo$aU  for  improving  Charlotte  Harbor  and  Tampa  Bay,  Florida,  received 
in  response  to  advertiaement  and  opened  May  10,  1891,  hy  Capt,  n.  M,  Black,  Corps 
of  Engineers, 


Name  of  work. 

Name  of  bidder. 

Improving 
Cbarlotte 
Harbor. 

Improving 

Old  Tampa 

Bay. 

Improving 
HiUiiWoBay. 

Bemairks. 

The  Alabama  Bredfing  and  Jetty  Com- 
nanv  Mobile.  Aift.T.  7. 

Per  eub.  yd. 
$0.25 

Per  cub.  yd. 
$0.25 

P0r  cub.  yd. 

Only  bidder. 

Amoimt  available  for  work,  $50,600. 
Becommended  that  the  bid  be  accepted. 


COMMERCIAL  STATISTICS. 

Commerce  of  Tampa  Bay  and  Hillsboro  River  during  the  year  ending  December  SI,  1890^ 


Articles. 

Qoantity. 

value. 

Oroas 
tonnage. 

Fertilixcri! 

Fiah  and  oyatCTO 

Frulta..... 

"Bananaa 

Ornli^  , 

tons.. 

barrels.. 

( boxes.. 

bunches.. 

buHhels. . 

1,750 

10,718 

156,045 

304,250 

831,754 

1,000 

1,500,000 

4,048,000 

15,615 

8,059 

24,101 

71,065 

4,449 

7,105 

885 

1,928 

$52,500.00 
42,872.00 

812,090.00 
76,062.50 

281,990.00 
500.00 

9,000.00 

80,960.00 

1,171,125.00 

2,296,815.00 

29,029.00 

865,325.00 

26,604.00 

248,675.00 

6,196.00 

10,000.00 

1,750 
1,608 
6,241 
6,080 
8,294 
10 

Hides 

No.. 

Lumber: 

Boagh 

Sawed 

M6n*rbandifte 

foet.. 

B.M.. 

tons.. 

15,000 
8,096 
15,615 

Tobacco,  balea 

Vogetablea 

Ploar,  grita,  erte 

Qoel 

No.. 

." — boxes.. 

bbte.. 

tons.. 

'lOO 
1,210 
7,107 
4,449 

Steel  nils  (railroad) 

Cigars '.. 

do... 

do... 

boxes.. 

7,105 

.      885 

5 

TotaL 

4, 099, 832. 50 

83,665 

Pasaengeny  48,120. 

EatimiiSed  percentage  of  total  trade  of  neighborhood  carried  by  water,  75  per  cent. 
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Tlie Plant  Steamship  Company  contemplates  building  djiring  the  present  year  (1891) 
a  ship  canal  on  the  nx)rth  side  of  their  lon^  dock  at  Port  Tampa.  The  canal  will  be 
dOO  feet  wide  and  abont  2,500  feet  lone,  with  a  20-foot  depth  of  water.  Should  fur- 
ther improvement  increase  the  depth  through  the  channel  to  the  bar  the  company 
will  dredge  their  canal  to  a  similar  depth. 

This  canal  is  intended  to  handle  the  increasing  phosphate  trade,  audit  is  estimated 
that  from  1,200  to  1,500  tons  of  phosphate  can  be  loaded  per  day. 

Trade  with  the  West  Indies  and  South  America  is  steaaily  increasing. 

Almost  the  entire  tonnage  of  phosphate  rock  goes  to  foreign  ports,  chiefly  to  Liver- 
pool, England.  The  phosphate  industry  at  this  port  is  attracting  deep-draft  foreign 
vessels  (mostly  Britisn)  of  heavy  tonuaffe.  Loading  these  vessels  to  tneir  full  carry- 
ing capacity  is  the  only  way  by  which  this  trade  can  be  handled  profitably,  but  with 
the  present  depth  of  water  through  the  cuts  (21  feet,  6  inches)  this  can  not  be  done. 

Hie  entire  trade  of  the  neighborhood  is  carried  by  water. 

Port  Tampa  is  the  port  of  sniipment  for  a  large  and  very  rich  section  of  phosphate 
lands.  Ertensive  operations  in  mining  and  muliuj^  phosphates  are  being  carried  on 
along  the  line  of  the  South  Florida  Railroad  and  its  branches,  having  Port  Tampa 
for  a  southern  terminus.  The  following  estimate  of  the  phosphate  shipments  made 
and  to  be  made  from  Port  Tampa  during  1891  has  been  kindly  furnishea  by  Mr.  J.  £. 
Ingraham,  president  of  the  South  Florida  Railroad. 

Tons. 

Sterling  Mines 20,000 

Florida  Phosphate  Company 25,000 

Jacksonville  and  Pease  Creek  Phosphate  Company 20, 000 

Pharr  Company 10,000 

Netherlands  Company... 6,000 

Bartow  Company 20, 000 

Adams  Company 10,000 

Hamburg  Compiiny 25,000 

Total 136,000 

Several  lines  of  ocean  steamers  are  now  running  regularly  between  Port  Tampa 
and  New  Orleans,  Mobile,  Havana,  Key  West,  New  York,  and  intermediate  points,  as 
well  as  many  small  freight  and  passenger  steamboats  emploved  in  the  trade  of  the 
neighborhood.  A  line  of  fast  ocean  steamers  fitted  with  renigerators,  for  use  inllie 
South  American  iruit  trade,  is  contemplated,  to  connect  at  Port  Tampa  with  a  &8t 
freight  service  by  rail  to  New  York. 

The  following  is  a  list  of  steamers,  etc.^  arriving  and  departing  during  the  year 
ending  December  31, 1890: 


Kame  and  cliaracter. 


Steamship : 

Olivette 

Mascotte 

Juniata 

Cumberland 

Hutchinson 

Aransaa 

Lizzie  Henderson 

Kaugatuck 

Margaret 

loU 

Kiaslmmee 

Sadie 

SaragoBsa 

10  small  steamers 

18  foreign  steamers 

24  foreign  schooners 

100  coastwise  schooners,  sloops,  etc 

46  sbttrpies,  launches,  pleasure  boats,  etc. 


No.  of 

Average 

Average 

tripe. 

tonnage. 

draft: 

Fett. 

40 

1,611 

18 

00 

884 

11 

50 

1,200 

10 

20 

125 

6» 

24 

1,200 

10 

20 

900 

10 

15 

250 

7 

75 

300 

7 

75 

250 

7 

50 

150 

6 

200 

188 

H 

50 

60 

6^ 

1 

1,200 

18 

25 

000 

4|to5 

1 

800 

12 

1 

600 

9 

1 

4 

8to3| 

6 

« 

2to6 

c 

IHAS.  B. 

Hnj.. 
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On. 

IMPROVEMENT  OF  WITHLACOOCHEE  RIVER,  FLORIDA. 

The  Withlacoochee  Eiver  rises  not  far  from  Bjssimmee,  south  of  the 
center  of  the  peninsula  of  Florida,  and  flowing  north  and  west  rea<3hes 
the  Gulf  of  Mexico  at  a  point  about  20  miles  southeast  from  Cedar 
Keys.  It  has  a  total  length  of  120  miles.  Pemberton  Ferry,  made  the 
present  head  of  navigation  by  the  railroad  trestle  bridge  of  the  South 
Florida  Bailroad,  is  77  miles  from  the  mouth.  The  roads  of  the  Florida 
liailway  and  Navigation  Company  and  of  the  Silver  Springs,  Ocala  and 
Gulf  Bailroad  Company  touch  tlie  river  at  Panasofi'kee  and  Dunnel- 
lon,  respectively  67  and  31  miles  from  the  mouth.  The  country  border- 
ing the  river  consists  mainly  of  fine  hummock  land  and  cypress  swamps. 
Large  quantities  of  fruits  and  vegetables  are  grown  and  the  country  is 
fast  being  settled.  Extensive  deposits  of  phosphates  have  recently 
been  discovered  along  the  lower  river. 

The  absence  of  go^  wagon  roads  and  of  parallel  railroads  greatly 
increases  the  importance  oi  the  Withlacoochee  Eiver  as  a  means  of  com- 
munication and  transportation. 

Before  improvement,  this  river  was  so  badly  obstructed  that  no  reg- 
ular navigation  was  possible^  and  the  river  was  used  only  for  rafting 
cedar  logs,  or  for  an  occasional  push  boat.  The  obstructions  consisted 
of  ledges  of  limestone  rock,  sand  bars,  snags,  and  overhanging  trees. 
At  certain  points  the  river  expands  in  broad  marshy  lakes  and  cypress 
swamps,  in  which  there  is  no  clearly-defined  channel.  The  general 
depth  was  from  1  to  7.5  feet,  with  a  width  of  from  75  to  180  feet. 

Operations  for  the  improvement  of  this  river  have  been  carried  on  in 
accordance  with  the  project  submitted  to  the  Chief  of  Engineers  in  1879 
by  the  officer  then  in  charge,  and  published  as  part  of  Apx>endix  K  18 
to  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1880. 

PROJECT  OP  IMPROVEMENT. 

The  project  adopted  is  to  improve  the  river  by  the  removal  of  snags, 
overhanging  trees,  and  loose  rocks,  and  the  deepening  of  some  of  the 
worst  shoals  and  a  bar  at  the  mouth  of  the  river,  so  as  to  enable  boats 
drawing  2  feet  to  navigate  the  river  during  about  one-half  the  year  from 
the  mouth  to  Hays  Ferry,  a  distance  of  71  miles.  In  1886  the  project 
was  modified  to  permit  the  improvement  to  be  continued  as  far  as  Pem- 
berton Ferry,  6  miles  from  Hays  Perry. 

OPERATIONS  PRIOR  TO  JUNE  30,  1890. 

Work  was  carried  on  under  the  following  appropriations: 

By  act  approved — 

March  3, 1881 $7,500 

July  5, 1884 3,000 

Augusts,  1886 3,000 

By  act  passed  August  11,  1888 5,000 

Total 18,600 

The  work  was  done  partly  by  hired  labor  and  partly  by  contract. 
The  entire  river  from  the  mouth  to  Pemberton  Ferry  was  gone  over  and 
the  worst  obstructions  were  removed. 

At  the  close  of  operations  the  channel  called  for  by  the  project  had 
been  formed  between  Pemberton  Ferry  and  Dunnellon,  though  there  are 
still  obfltructions  which  must  be  removed  before  navigation  is  safe. 


Digitized  by  VjOOQiC 


1660   EEPOET  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  AKMY. 

Between  Daimelloii  and  the  mouth  are  2  dangerous  rock  ledges  and 
many  overhanging  trees  which  require  removaL 

The  services  of  the  snag  boat  Suwanee  not  having  been  available,  on 
account  of  her  work  on  the  Oaloosahatchee  and  Suwanee  rivers,  there 
were  no  operations  during  the  fiscal  year  ending  June  30, 1891. 

There  are  several  lines  of  small  steamers  plying  between  Pemberton 
Ferry,  Panasoffkee,  and  landings  south  of  the  marshy  lake,  south  of 
Morrison  Landing.  There  is  no  regular  navigation  of  the  river  nortii 
of  Morrison  Lan^g  excepting  by  timber  rafte. 

The  growing  commercial  importance  of  the  Withlacoochee  River  war- 
rants a  more  extended  plan  of  improvement,  and  I  would  renew  the 
recommendations  made  in  the  Annual  Reports  for  1887  and  1888,  that 
the  project  be  modified  so  as  to  provide  for  navigation  during  the  entire 
year  over  those  i)ortion8  of  the  river  between  Pemberton  Ferry  and 
Golton's  Orove,  and  between  Morrison's  Landing  and  the  mouth.  The 
excepted  reach  is  a  broad  marshy  lake,  through  which  a  low-water 
channel  could  be  formed  and  maintiEtined  only  by  dredging,  to  the  detri- 
ment of  the  river  above. 

The  estimated  cost  of  this  extension  of  the  project  is  $22,400.  Once 
formed  the  channel  can  be  maintained  at  an  annual  expenditure  not 
exceeding  $800.  In  these  rivers  a  channel  is  only  kept  open  by  con- 
stant use.  An  unused  channel  is  soon  rendered  permanently  usdit  for 
navigation  without  expensive  work  by  the  dams  and  bars  formed  by  the 
rapid  accumulation  of  driftwood  and  water  weeds,  so  that  a  complete 
opening  of  the  river  for  navigation  throughout  the  year  is  in  the  iQterest 
of  economy,  apart  from  the  commercial  advantages  gained. 

Withlacoochee  River  ia  in  the  collection  district  of  St.  Marks,  Fla.,  of  which  Cedar 
Keys  is  the  nearest  nort  of  entry.  Nearest  light-house.  Cedar  Keys  Light;  nearest 
fbrt  is  Fort  Marion;  Fla. 

Money  statement. 

Jnly  1, 1890,  halance  tinexpended $1,729.79 

Amount  appropriated  by  act  approved  September  19,  1890 5, 400. 00 

7,129.79 
June  30, 1891,  amount  expended  duruig  fiscal  year 1, 089.  ^ 

July  1, 1891,  balance  unexpended 6,040.17 

July  1,  1891,  outstanding  liabilities 36. 05 

July  1, 1881,  balance  available 6,004.12 


COMMKKCIAL   STATISTICS. 

Commeroe  of  Withlacoochee  Jiiver,  Florida^  during  the  year  ending  December  SI,  1S90, 


Articles. 

Quantity. 

value. 

Gross 
tannage. 

Fertilizers 

Fruite 

tons.. 

Imixcs.. 

. ...  .............. .l>UHheIs.. 

350 
28,735 
16,171 

119 
2,000 

5,000,000 
98,000 
1,150 
2,750 
1,110 
25 

$12,250.00 

67,470.00 

12,805.00 

59.60 

1,000.00 

30,000.00 
1,960.00 

57,500.00 

6,890.00 

5,550.00 

187.50 

850 

1,148 

525 

Hides 

Honey,  sirup,  etc 

Lumber: 

Logs. 

gawed 

nrnnlKir. . 

gallons.. 

feet.. 

B  M.. 

1 
12 

60,000 
19S 

Merchandise 

Vegetables 

Breadstuffs 

Pbosphate 

tons.. 

boxes.. 

barrels.. 

tons.. 

1,150 
138 
120 
25 

Total 

185, 762. 00 

53,808 
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Commerce  of  WUklaeooohee  Eiver,  Florida,  eio. — Continued. 

water. 

Steamboat: 
Reiiicl45er... 
Buwanee . . . 
Bam.  Pylcs. 


pMsengen,  nninber  600 :  amount  received  from  eame,  $150. 

Estimated  peroentas e  ox  total  trade  of  neighborhood  carried  bv  water,  90  per  cent. 

Probable  increase  of  trade  were  the  improvement  completed,  200  per  cent. 

Bemark», — (Dnnnellon.)  There  is  no  business  on  the  lower  river  from  Dunnellon 
to  the  mouthy  except  log  rafting.  Very  rich  and  valuable  deposits  of  pebble  phos- 
phates line  uie  entire  river  and  they  are  being  extensively  operatea.  It  is  the 
opinion  of  those  interested  in  phosphate  mining  that  a  channel  3  feet  deep  could  be 
opened  from  the  Silver  Springs,  Ocala  and  Gulf  Railroad  Bridge  at  Dunnellon  up  the 
nver  about  18  miles  at  very  little  cost.  Such  a  channel  would  permit  of  the  lighter- 
ing of  the  phosphate  rock  to  the  mills  at  Dunnellon,  and  also  would  be  of  great 
advantage  to  the  immense  sawmill  interests  at  this  point. 

Vjprper  River. — (Panassoffkee.)  Large  fruit  and  vegetable  farms  extend  along  this 
portion  of  the  river  for  36  miles.  The  growers  depend  entirely  on  water  transporta- 
tion to  PanassoffkeO;  the  nearest  point  on  the  Florida  Central  and  Peninsular  Rail- 
road for  transshipment. 

Compared  with  those  of  1889,  the  shipments  of  fruits  and  vegetables  for  1890  show 
a  decrease.  This  is  accounted  for  by  tne  excessive  rates  charged  for  transportation 
by  the  railroads  (outside  the  State  of  Florida)  running  into  New  York.  Several 
thousand  crates  of  vegetables  were  left  in  the  fields,  as  they  could  not  be  shipped 
except  at  a  loss  to  the  producers. 

Preparations  are  being  made  by  the  steamboat  lines  for  handling  the  increasing 
phosphate  trade.  Difficulty  is  experienced  in  getting  through  the  outlet  into 
Fanassoffkee  Lake,  the  channel  being  very  narrow  and  shallow  for  a  distance  of 
1,600  feet. 

Future  improvement  of  the  upper  river  could  be  made  at  a  small  cost,  and  would 
be  of  great  benefit  to  fruit  and  vegetable  producers.  The  future  of  the  phosphate 
industries  is  dependent  upon  it. 

Chas.  R.  Hill. 


O     12. 

IMPROVEMENT  OF  HARBOR  AT  CEDAR  KEYS,  FLORIDA. 

The  harbor  at  Cedar  Keys  is  the  most  northern  harbor  on  the  Onlf 
side  of  the  peninsula  of  Florida.  It  is  formed  by  the  tidal  channels 
between  a  gronp  of  small  islands  or  keys,  of  which  Way  Key^  on  which 
is  situated  the  town  of  Cedar  Keys,  is  the  largest.  Cedar  Keys  is  the 
terminus  of  the  central  division  of  the  Florida  Central  and  Peninsular 
Bailway.  Its  principal  business  is  in  cedar  lumber,  though  it  also  forms 
a  distributing  point  for  supplies  and  general  merchandise  for  an  area 
to  the  north  and  south. 

An  examination  of  the  harbor  with  a  view  to  its  improvement  was 
made  in  November,  1883.  A  report  thereon,  together  with  a  plan  of 
improvement,  was  printed  as  Appendix  N^  30  to  the  report  of  the  Chief 
of  Engineers  for  1884. 

PROJECT  OF  IMPROVEMENT. 

The  approved  project,  as  there  described,  is  as  follows:  To  obtain  a 
channel  200  feet  wide  and  with  a  least  depth  of  10^  feet  from  Cedar 
Keys  to  the  Oulf  of  Mexico.    A  depth  of  9^  feet  formerly  existed  in  this 
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chaimeL  The  depth  is  limited  by  the  exist^ice  of  beds  of  rock  under 
the  entire  channel  from  9j^  to  12}  feet  below  mean  low  water^  which 
could  only  be  removed  at  greater  expense  than  the  present  and  pros- 
pective commerce  of  the  port  would  seem  to  warrant.  !nie  estinrnted 
cost  of  completing  this  project  is  $46,500. 

On  this  project  appropriations  aggregating  $19^500  were  made  by  the 
river  and  harbor  acts  of  July  5,  1884,  August  6, 1886,  and  August 
11J.888. 

The  appropriation  in  the  act  approved  September  19, 1890,  was  made 
in  the  following  terms: 

ImBroving  harbor  at  Cedar  Keys,  Fla. :  Gontiiiiiing  impTovement.  $2,500,  a  part 
of  wnicli  may  be  expended  at  Derrick  Island  Gap  on  the  inaiae  channel  from 
Suwanee  Riyer. 

OPERATIONS  PRIOR  TO  JUNE  30,  1890. 

Between  1872  and  1881  cuts  200  feet  wide  and  11^  feet  deep  were 
made  through  the  middle  gronnd  and  through  the  outer  bar.  Under 
the  appropriation  of  1884  a  cut  12  feet  deep,  partly  through  rock,  Was 
started  near  Buoy  I^o.  12.  It  was  never  completed,  owing  to  the  ex- 
haustion of  the  appropriation.  The  appropriation  of  1886  was  expended 
in  reopening  the  cut  through  the  middle  ground,  giving  it  a  direction 
as  nearly  as  x)ossible  coincident  with  the  direction  of  the  tidal  currents. 
It  was  made  70  feet  wide  and  lOJ  feet  deep.  The  appropriation  of  1888 
was  expended  in  widening  the  same  cut.  Work  was  begun  on  June  2, 
and  continued  during  the  remainder  of  the  fiscal  year. 

OPERATIONS  DURINa  FISCAL  YEAR  ENDINGS  JUNE  30,  1891. 

Dredging  was  continued  until  July  26 '^  19,055  cubic  yards  were  re- 
moved. When  work  stopped  the  cut  was  200  feet  wide  entirely  through 
the  middle  ground,  with  a  least  depth  of  9.5  feet,  excepting  for  a  width 
of  60  feet  along  the  east  side,  where  it  is  10  feet  deep. 

Operations  under  the  appropriation  of  1890  were  postponed  until  the 
services  of  the  United  States  snag  boat  Suwcmee  should  be  available. 
Work  will  probably  be  started  at  an  early  date. 

The  commercial  importance  of  Cedar  Keys  has  steadily  declined  for 
some  years.  About  the  only  water  traffic  that  it  has  now  is  carried  in 
verylight-draft  vessels,  for  which  the  harbor  in  its  present  condition 
affords  ample  facilities.  I  am  unable  to  discover  that  there  is  any  im- 
mediate prospect  of  an  increase  in  the  commerce  of  this  port,  and  am 
of  the  opinion  that  the  improvement  there  should  be  discontmued  untU  aii 
increased  commerce,  actual  or  fairly  prospective,  makes  the  ftirther  im- 
provement necessary. 

Cedar  Keys  is  in  the  collection  district  of  St.  Marks,  of  which  Cedar  Keys  is  the 
headquarters.    Nearest  light-house,  Cedar  Keys  Light;  nearest  fort  is  Fort  Marion. 

Money  statement 

July  1,  1890,  balance  unexpended $6,917.74 

Amount  appropriated  by  act  approved  September  V.K  1890 2, 500. 00 

9,417.74 
June  80|  1891,  amount  expended  during  fiscal  year 7, 270. 66 

July  1, 1891,  balance  unexpended 2, 147. 08 

July  1, 1891,  outetanding  liabilities 86.85 

July  1, 1891,  balance  available 2,060.23 

(  Amount  (eetfanated)  required  for  completion  of  existing  project 44, 000. 00 

<  Submitted  in  oompuance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 
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COMMBRdAL  STATISTICS. 

Chmmerce  of  Cedar  Keys,  FUyrida,  during  the  year  ending  December  SI,  1890, 


Articles. 


Quantity. 


Estimated 
value. 


Gross 
tonnage. 


Cotton 

Tlah  and  oysters . 
Traits 


Pineapples.... 

Grain......: 

Hidea 

Honey,  sirnp,  etc . 
XnmSer: 

Bough  (logs) . . 

Sawed 

Merohandlse 

Ship  stores 

Teeetables 

Cedar  cases 

GedarlogB 

Ooooanuts 


bales. 

..barrels. 
— boxes, 
.bunches. 
.  .number. 
..bushels. 
.  .number. 
..gallons. 


feet. 

B.M. 

tons. 

— barrels. 

boxes. 

...number. 
.feetB.M. 
...number. 


147 
22,265 
46,000 
1,160 
10,000 
3,362 
2,650 
1,260 

4,000,000 

2,076,000 

439 

100 

10,100 

tf,280 

6,032,000 

6,000 


14,116 

38 

89,060 

2,783 

80.500 

1.840 

232 

12 

850 

16 

2,857 

84 

1,325 

18 

504 

9 

24,000 

38,000 

41,520 

4,152 

32.925 

439 

1,800 

20 

12,621 

515 

62,800 

88 

241,284 

12,064 

200 

8 

Total.. 


590,594 


60,075 


Vessels. 


Trips. 


Average 
draft  of 
water. 


Loeal  fishing: 

17  sail 

10  schooners 

9  steamboats 

Steamboat  BdU  </  Sunocme^ 


29 

433 
78 
100 


Feet, 
8 
9 
11 


Passengers,  5,000.    Reyenue  received  from  same,  $20,000. 

Rstimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  15  per  cent. 

The  business  to  and  from  the  Suwanee  River  and  the  trade  with  the  neighborhood 
requires  light-draft  boats  only.  There  is  now  sufficient  water  in  the  harbor  and  bar 
ehanjiel  for  all  present  purposes. 

Should  there  be  a  call  for  phosphate  shipments  from  this  port  further  improve- 
ment will  be  necessary. 

Chas.  B.  Hiix. 


O  13. 

IMPROVEMENT  OF  SUWANEE  RIVER,  FLORIDA. 

The  Suwanee  Biver  rises  in  the  southern  part  of  Oeorgia,  near  the 
Okeflnokee  Swamp,  and,  flowing  in  a  general  southerly  direction, 
empties  into  the  Gulf  of  Mexico  a  few  miles  north  of  Cedar  Keys.  The 
poriion  examined  with  a  view  to  its  improvement  extends  from  EUaville 
to  the  mottth.  The  country  adjacent  is  well  wooded,  and  the  chief  trade 
is  in  pine,  cypress,  and  cedar  timber,  cotton,  sirup,  the  minor  farm  prod- 
ucts, and  naval  stores.  Beds  of  phosphate  rock  have  been  discovered 
along  the  upper  river. 

Previous  to  the  improvement  the  obstructions  in  the  portion  of  the 
river  under  improvement  consisted  principally  of  shoals,  composed  of 
soft  unstratified  limestone  mixed  with  flint,  extending  either  partly  or 
entirely  across  the  river;  in  some  instances  covered  with  shallow  de- 
posits of  sand  and  in  others  bare.  The  channels  across  these  shoals 
were  often  narrow  and  very  crooked,  and  their  depths  at  exta^me  low 
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water  varied  from  15  inches  to  3  feet.  At  other  places  large  isolated 
limestone  bowlders  in  the  channel  were  constant  sources  of  danger  to 
navigs^on. 

An  examination  of  this  river  with  a  view  to  its  improvemeflt  was 
made  in  1879.  A  report  thereon  dated  August  26, 1879,  with  a  plan  of 
improvement,  is  printed  as  Appendix  J  16,  Report  of  the  Chief  of  En- 
gineers for  1879. 

PROJECT  OP  IMPROVEMENT. 

The  proposed  improvement  consists  in  deepening  the  bar  at  the 
passes  by  dredging,  the  removal  of  snags  and  overhanging  trees  along 
the  river,  and  deepening  and  improving  the  channel  at  various  places 
by  the  removal  of  rocks,  snags,  and  construction  of  dams,  so  as  to 
s&aighten,  widen,  and  deepen  the  channel.  The  depth  to  be  obtained 
is  6  feet  through  the  bars  at  the  passes  for  a  width  of  160  feet,  and  up 
the  river  as  far  as  New  Branford,  a  distance  of  80  miles.  Prom  there  up 
to  Ellaville,  a  distance  of  50  miles,  the  depth  is  to  be  4  feet  and  the 
width  60  feet. 

OPERATIONS  PEIOB  TO  JUNE  30,  1890. 

Work  was  done  under  the  following  appropriations: 

By  act  approved — 

Juneli,  1880 $5,000 

March  3,  1881 3,000 

By  act  passed  August  2,  1882 5,000 

By  act  approved — 

Julys,  1884 6,000 

Augusts,  1886 5,000 

By  act  passed  August  11, 1888 15,000 

Total :.    38,000 

Ten  thousand  dollars  of  the  last  appropriation  were  '^  to  be  expended 
in  the  purchase  or  construction  of  a  suitable  steam  snag  boat  with 
dredging  and  pile-driving  machinery,  to  be  used  on  the  rivers  of  the 
west  coast  of  Florida,"  leaving  the  total  amount  appropriated  for  work 
on  the  river  $28,000. 

Operations  under  the  appropriations  of  1880, 1881, 1882,  and  1884, 
consisted  entirely  in  dredging  across  the  Suwanee  Basin  at  the  east 
pass.  On  this  line  the  distance  firom  deep  water  of  the  gulf  to  deep 
water  in  the  river  is  16,600  feet.  A  cut  6,835  feet  long,  60  feet  wide, 
and  5  feet  deep  at  mean  low  water  was  made,  leaving  a  length  of  9,7(55 
feet  to  be  dredged  through  water  having  an  average  depth  of  3J  feet. 
This  channel  has  since  partly  filled  up. 

Since  1886  the  work  in  the  upper  river  has  comprised  removing  snags 
and  overhanging  trees,  blasting  and  removing  rocks  and  bowlders,  and 
constructing  wing  dams  with  the  broken  rock.  A  small  amount  of 
dredging  was  done  at  the  Derrick  Island  Pass  at  the  entrance. 

OPERATIONS  DUKINa  FISCAL,  YEAR  ENDING  JUNE  30,  1890. 

An  appropriation  of  $3,000  was  made  in  the  act  approved  September 
19, 1890,  a  portion  of  the  sum  being  made  available  for  use  on  the  in- 
side channel  between  the  mouth  of  the  Suwanee  and  Cedar  Keys. 

After  leaving  the  CaJoosahatchee  River,  the  United  States  snag  boat 
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Suwanee  was  overhauled  and  repaired  at  Tampa.  On  May  17tli  she 
arrived  at  ^NTe w  Branlbrd,  on  the  Suwanee.  From  that  date  until  the  close 
of  the  fiscal  year  she  has  worked  between  New  Branford  and  Bllaville, 
principally  at  Double  Island,  Strip  Jacket,  and  Peacock  shoals  and  op- 
posite the  mouth  of  the  river  Styx.  Logs  and  snags  and  520.4  cubic  yards 
of  rock  were  removed  from  the  channel.  As  a  result  a  navigable  channel 
3  feet  deep  at  tlie  lowest  stage  of  water  was  opened  to  Hudson. 

The  narrow,  crooked  channels,  rapid  currents,  and  rocky  bed  of  that 
portion  of  the  river  between  Ellaville  and  Branford  render  navigation 
dangerous  whenever  the  water  is  low. 

From  Branford  to  the  mouth  the  channel  is  in  good  condition.  The 
channel  through  the  Suwanee  Basin  is  crooked,  narrow  in  places,  and 
has  a  least  mean  low-water  depth  of  but  3  or  4  feet. 

FUTURE  OPERATIONS. 

The  Suwanee  River  commerce  comprises  the  movement  of  freight, 
farm  produce,  and  naval  stores  to  and  from  the  railoads  at  EllaAolle, 
New  Branford,  and  Cedar  Keys,  and  the  rafting  of  cedar  and  other 
timber  to  the  mills  of  the  same  towns.  The  roads  are  few  and  bad,  and 
bulky  produce  can  only  be  moved  to  advantage  by  water,  so  that  an 
improvement  of  the  stream  which  will  make  it  continuously  navigable 
is  essential  to  the  prosperity  of  the  river  valley.  Excepting  the  traffic 
to  and  from  Cedar  Keys,  there  is  no  movement  of  freight  out  of  the 
mouth  of  the  river.  This  fact  renders  it  unnecessary  to  extend  the 
cuts  previously  made  through  the  Suwanee  Basin  to  the  deep  water  of 
the  Gulf,  and  restricts  the  work  under  the  project  which  the  present 
commercial  status  renders  necessary,  to  the  clearing  of  the  river  chan- 
nel proper  and  the  dredging  of  the  oyster  bars  from  the  Derrick  Island 
Pass  at  the  mouth.  After  the  improvement  has  been  made,  the  chan- 
nel can  be  kei)t  clear  with  an  estimated  annual  expenditure  of  $800. 

The  Suwanee  Kiver  in  in  the  collection  district  of  St.  Mark's.  Cedar  Keys  Is  the 
nearest  port  of  entry.  Nearest  fort  is  Fort  Marion.  Nearest  light-house^  Ce^ar  Keys 
Light. 

Money  statement. 

July  1, 1890,  balance  unexpended $663. 13 

Amount  appropriated  by  act  approved  September  19, 1890 3, 000. 00 

3,663.13 
June  30, 1891,^amount  expended  during  fiscal  year 2, 340. 20 

July  1, 1891 ,  balance  unexpended 1, 322. 93 

Julyl,  1891,  outstanding  liabilities 689.42 

July  1, 1891,  balance  available 633.51 

f  Amount  (estimated)  required  for  completion  of  existing  project 24, 158. 00 
Amount  that  can  be  profi  tab  ly  oxpeuded  in  fiscal  vear  ending  June  30, 1893    10, 000. 00 
Submitted  in  compfiaiue  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

BNG  91 105 
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COMItfERCIAI.  STATISTICS. 

Commeree  of  Swwanee  Biver,  Florida,  during  the  year  ending  Deeemher  SX,  1890, 


Articles. 


Cotton 

Fertilltera 

Fish  aacl  oystera . 

rnilts 

Grain 

Hides 

Honey » airup,  eto. 
Lamber: 

Rough 

Sawed  (logs).. 

Merchandise 

Ship  stores 

Vegetables 

Cedar  logs 

Cedar  cases 


bales. 

tons. 

..banx^ls. 
— boxes, 
.bushels, 
.number. 
..  gallons. 


feet. 

B.M. 

tons. 

barrels. 

, boxea. 

B.M. 

..cubic  feet. 


Total. 


Qnantity. 


1,592 

110 

700 

1,500 

61,362 

2,751 

15,080 

15,000,000 

10,076,000 

6,6B5 

25,018 

0,600 

1,435,000 

6,435 


Estimated 
value. 


$110,400 
2,750 
3,500 
2,000 
52,157 
1,376 
7,032 

75,000 

201,538 

-422,625 

175, 125 

9,600 

57,400 

104,410 


1,233,912 


818 
110 
11 
88 

1,684 
14 
90 

142,500 

20,155 

5,635 

6,000 

480 

3,392 

109 


179,386 


Vessels. 


Average 
tonnage. 


Average 
draft  of 
water. 


Steamboats : 

Belle  of  Sawanee 

Dolphin 

Weklra 


180 
10 
10 


FmL 


? 


Passengers,  7,800.    Revenne  received  firom  same,  $31,200. 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  75  per  cent. 

Probable  increase  of  trade  were  the  improvement  completed,  33  per  cent. 

Remarks. — ^There  is  a  steady  increase  of  tonnage  on  this  river^  due  entirely  to  the 
improvements  made  and  being  made,  the  removal  of  obstructions  and  the  deepen- 
ing of  shoal  places  rendering  much  service  to  navigation. 

Almost  the  entire  tonnage  of  the  Suwanee  River  goes  to  Branford  for  reshipmeut 
by  raU. 

Chajs.  R.  Hill. 


O  Z4. 

PRELIMINARY  EXAMINATIONS  OF  ST.  JOHNS  RIVER,  FLORIDA,  FROM 
JACKSONVILLE  TO  SANFORD:  AND  THE  UPPER  PART  OP  ST.  JOHNS 
RIVER,  FROM  LAKE  MONROE  SOUTHWARD. 

[Printed  in  House  Ex.  Doo.  No.  240,  rifty-first  Congreaa,  aeoond  aeaaion.] 

Office  of  the  Ohlep  of  Engineers^ 

United  States  Armt, 
Washington^  D.  C.y  February  5, 189L 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  26, 1891,  by  Capt.  Wm.  M.  Black,  Corps  of  Engineers, 
giving  the  results  of  preliminary  examinations  made  in  compliance  with 
requirements  of  the  river  and  harbor  act  approved  September  19, 1890, 
as  follows: 

(1)  St.  Johns  River,  from  Jacksonville  to  Sanford,  Fla.,  to  obtain  an  estimate  of 
the  cost  of  deepening  the  channel  so  as  to  secure  navigation  for  ocean  steamers,  and 
to  report  sexmrately  the  cost  of  opening  the  channel  of  the  river  in  the  vicinity  of 
Orange  Mills. 

(2)  Th«  upper  part  of  the  St.  Johns  River,  from  Lake  Monroe  southward,  or  in  a 
southerly  diiection,  through  the  river  and  connecting  lakes  to  the  head  of  steamboat 
navigatiW 
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It  is  the  opinion  of  Captain  Black,  concurred  in  by  the  Division  En- 
gineer, Col.  Win.  P.  Craighill,  Corps  of  Engineers,  that  the  localities 
named  are  not  worthy  of  improvement,  and  this  opinion  meets  with  my 
approvaL 

Very  respectfully,  your  obedient  servant, 

Tnos.  Lincoln  Casey, 
Brig.  Gen.^  Chic/  of  Engineers. 
Hon.  Redfield  Proctor, 

Secretary  of  War. 


report  of  captain  w.  m.  black,  corps  of  engineers. 

United  States  Engineer  Office, 

St.  Augustine,  Fla.y  January  26, 1891. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  of  St.  Johns  Eiver,  Florida: 

(1)  "  From  Jacksonville  fo  Sanford,  to  obtain  an  estimate  of  tlie  cost 
of  deepening  the  channel  so  as  to  secure  navigation  for  ocean  steamers, 
and  to  report  separately  the  cost  of  opening  the  channel  in  the  vicinity 
of  Orange  Mills.^' 

A  steamer  350  feet  long,  45  feet  beam,  and  drawing  10  feet  of  water 
is  assumed  to  be  the  type  of  boat  for  which  the  estimate  for  channel 
improvement  is  desired.  Such  a  boat  requires  a  channel  100  feet  wide 
in  a  perfectly  straight  reach.  She  can  not  be  handled  safely  in  an  ordi- 
nary^  curved  channel  less  than  200  feet  wide.  The  least  radius  in  which 
she  can  turn  on  the  open  sea  would  vary  from  500  to  1,000  feet;  1,500 
feet  is  assumed  as  the  least  radius  of  a  curve  which  she  can  make  in  a 
confined  channeL  To  form  a  channel  from  Jacksonville  to  Sanford  hav- 
ing a  navigable  depth  of  10  feet,  a  minimum  width  of  200  feet,  and  witli 
no  curves  of  less  than  1,500  feet  radius,  1,362,000  cubic  yards  of  sand 
and  silt  must  be  removed  from  straight  rea<3hes  and  30  bends  must  be 
straightened  by  dredging  3,469,000  cubic  yards  in  addition.  Taking 
the  cost  of  dredging  at  30  cents  per  cubic  yard,  which,  as  it  must  include 
clearing  the  land  of  trees  and  roots,  is  not  excessive,  and  adding  15  per 
<'ent.  for  contingencies,  the  total  cost  of  this  work  would  be  $1,460,000. 
Each  foot  of  depth  required  in  addition  would  add  to  this  cost  propor- 
tionably. 

Ten  feet  can  now  be  carried  to  Palatka  and  for  14  miles  beyond,  as 
far  as  Little  Lake  George.  To  deepen  this  channel  to  12  feet  as  far  as 
Palatka  would  require  170,000  cubic  yards  of  dredging,  costing  $58,600, 
to  which  must  be  added  $25,000  for  training  walls  in  the  vicinity  of 
Orange  Mills  necessary  to  maintain  the  <ireilged  cuts  there.  The  vol- 
ume of  dredging  in  that  vicinity,  included  in  the  12-foot  estimate  to 
Palatka,  is  118,000  cubic  yards,  and  the  cost  is  $40,700. 

I  am  unable  to  see  that  any  useful  puri)()se  would  be  served  by  the 
proposed  improvement.  xVll  of  the  legitinrate  demands  of  trade  can  be 
met  by  the  steamboat  and  train  service  from  ui)-river  ports  to  the  city 
of  Jjuiksonville,  where  transshipments  can  be  made  to  o<iean  vessels. 
K  the  improvement-s  were  made,  beyond  an  occasional  lumber  schooner, 
it  is  not  probable  that  the  channel  would  be  used  to  any  extent.  Bulky 
l)itMlucts  would  have  to  be  brought  by  rail  to  the  river  tlien  as  now,  and 
till*  additional  haul  to  Jacksonville  is  not  much  of  a  burden. 

Transntlantic  shipments  (iould  not  be  made  profitably  in  vessels  of 
suoh  light  di-aft.    Commerce  would  be  much  better  served  by  complet- 
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ing  the  existing  project  of  a  15-foot  channel  to  Jacksonville,  for  whicb 
the  estimated  amount  as  yet  unappropriated  is  $040,000,  or,  still  better, 
by  forming  a  channel  20  feet  deep  to  Jacksonville,  at  a  cost  of  about 
$235,000  additional.  The  estimates  for  work  on  the  upper  river  are 
made  from  the  data  given  in  the  charts  of  the  U,  S.  Coast  and  Geo- 
detic Survey.  Closer  estimates  could  be  made  from  a  more  detaile<l 
survey.  This  would  be  quite  expensive  and  I  do  not  deem  it  required, 
as  I  do  not  regard  the  proposed  improvement  of  the  upper  river  as  nec- 
essary. 

While  the  present  and  prospective  demands  of  commerce  do  not  war- 
rant the  formation  of  a  channel  for  ocean-going  steamers,  it  is  my  opin- 
ion that  they  do  warrant  such  an  improvement  of  the  channel  as  will 
permit  the  free  navigation  by  the  river  steamers.  The  largest  of  these, 
the  City  of  Jacksonville^  is  160.5  feet  long,  32.5  feet  beam,  and  U  feet 
depth,  and  has  a  gross  tonnage  of  460  tons.  She  is  ordinarily  loaded 
to  a  draft  of  5  feet.  In  her  trips  between  Jacksonville  and  Sanford  she 
is  frequently  delayed  at  Volusia  Bar  (at  the  south  end  of  Lake  George) 
and  in  the  bonds  between  that  point  and  Sanford.  At  Yolusia  Bar  the 
channel  has  been  deepened  and  held  by  jetties,  but  the  lake  beyond 
their  extremities  is  so  shoal  that  the  annual  deposits  from  freshets  in 
the  upper  river  have  gradually  built  up  a  bar  beyond  their  ends. 
Dredging  from  time  to  time  will  always  be  required  here.  In  1879,  and 
again  in  1884,  a  project  was  submitted  by  the  late  General  GiUmore  to 
straighten  three  of  the  worst  bends  above  Lake  George  at  an  estimated 
cost  of  $38,000.  Five  thousand  dollars  were  appropriated  for  this 
work,  but  as  this  sum  is  entirely  insufBcient  it  has  not  been  expended. 
With  a  properly  equipped  snag  and  dredge  boat  the  river  could  be 
cleared  of  snags,  its  bars  removed,  and  its  worst  bends  straightened  at 
comparatively  smaU  expense.  Such  a  boat  would  cost  $15,000  and  she 
could  be  operated  at  a  cost  of  about  $8,000  per  annum.  In  the  St. 
Johns  Eiver  and  its  navigable  tributaries  she  is  greatly  needed.  As 
given  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1890,  the  com- 
merce of  the  St.  Johns  River  which  passes  Volusia  Bai'  annually  is  about 
15,500  tons,  consisting  of  fertilizers,  fruits,  vegetables,  breadstuffs, 
hides,  and  general  merchandise,  valued  at  $847,000. 

(2)  The  upper  part  of  St.  Johns  River  "fr^om  Lake  Monroe  south wanl 
or  in  a  southerly  direc^tion  through  the  river  and  connecting  lakes  to 
the  head  of  steamboat  navigation.'' 

This  portion  of  the  river  is  shown  on  Coast  Survey  chart,  No.  455a'. 
An  attempt  was  made  to  examine  it  iN'ovember  18  to  21. 1890.  After 
passing  the  mouth  of  Salt  Lake  Run,  36  miles  south  oi  Sanford,  the 
river  was  found  to  be  completely  blocked  with  lettuce  and  careless  weed 
packs.  I  learned  that  these  packs  extended  through  the  next  10  miles 
of  the  stream,  so  that  it  was  quite  impossible  to  pass  them  in  the  time 
available  for  the  examination.  Sufficient  information  was  obtained, 
however,  to  enable  a  report  to  be  made. 

The  St.  Johns  River  south  of  Lake  Monroe  has  a  navigable  depth  at 
least  as  far  as  Lake  Washington  (93.5  miles)  and  probably  farther.  The 
land  bordering  its  banks  is  low  and  marshy  for  many  miles,  especially 
south  of  Lake  Harney,  17  miles  fi'om  Lake  Monroe.  Good  high  land 
can  be  reached  through  the  connecting  lakes  and  tributaries,  notably 
Lake  Jessup,  and  if  the  stream  were  in  condition  feu*  free  navigation  a 
large  t-erritorj'^,  some  of  which  is  now  under  cultivation,  would  be  openeil 
up.  At  present  crops  are  of  little  or  no  value,  owing  to  the  diificulties 
of  transportation.  Before  the  construction  of  the  railroad  to  Titusville, 
on  the  Indian  River,  a  line  of  boats  ran  from  Sanford  to  the  head  of 
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liake  FloreDce,  which  empties  into  Lake  Poinsett,  there  coiinecting  with 
Btages  for  Eockledge,  distant  3  miles.  Excepting  in  Lake  Harney 
there  is  a  navigable  depth  of  over  4  feet  throughout  the  entire  reach. 

In  Lake  Harney  the  low- water  depth  falls  to  3  feet  or  less.  The  river 
is  crooked,  at  places  obstructed  by  water  weeds  and  at  others  by  lettuce 
packs.  This  last  obstruction  at  times  takes  the  form  of  floating  dams, 
closely  packed,  3  feet  thick  and  100  or  200  feet  across.  Such  dams  can 
not  be  broken  by  light  craft,  but  must  be  torn  away  piece  by  piece,  a 
work  of  much  labor.  Regular  navigation  of  the  river  would,  however, 
prevent  their  formation. 

Definite  information  relating  to  the, probable  commerce  of  the  upper 
river  can  not  be  obtained.  I  have  the  honor  to  invite  attention  to  the 
estimates  of  Messrs.  Shaw  and  Howard,  given  in  the  inclosed  letters. 
These  gentlemen  are  well  acquainted  with  the  region.  I  believe  that 
■were  the  river  opened  there  would  be  suflScient  work  for,  at  least  a 
weekly  steamer  at  once,  with  a  future  increase.  I  do  not  think  that 
this  portion  of  the  river  is  now  worthy  of  improvement  alone.  K,  how- 
ever, the  services  of  a  snag  and  dredge  boat,  as  recommended  for  the 
river  below  Sanford,  were  available,  the  river  could  be  kept  open  at  so 
slight  an  outlay,  probably  not  exceeding  $600  per  year,  as  to  make  it 
well  worthy  of  improvement. 

Very  respectfully,  your  obedient  servant, 

Wm.  M.  Black, 
Captairiy  Corps  of  Engineers^ 

Brig.  Gen.  Thomas  L.  Casbt, 

Chief  of  Engineers^  U.  8.  A, 

(Through  Col.  Wm.  P.  Oraighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[First  indonement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md,,  February  2, 1891. 
Respectfully  submitted  to  the  Chief  of  Engineers. 
Because  of  the  facts  and  reasons  stated  in  the  report  of  January  2Q, 
ISOlj  by  the  local  engineer,  and  from  my  own  knowledge,  I  am  of  the 
opimon  that  the  St.  Johns  Biver  from  Jacksonville  to  Sanford  is  not 
worthy  of  such  improvement  as  would  "  secure  navigation  for  ocean 
steamers"  and  include  "  the  opening  of  the  channel  in  the  vicinity  of 
Orange  Mills  5^  and  the  same  is  my  conclusion  concerning  "  the  upper 
p«rt  of  the  river  from  Lake  Monroe  southward  or  in  a  southerly  direc- 
tion through  tlie  river  and  connecting  lakes  to  the  head  of  steamboat 
navigation.'' 

Wm.  p.  Cbaighill, 
Colonely  Corps  of  EngineerB. 


LBTTBR  OF  MR.  W.  A.  SHAW. 

Dear  Sir:  Begarding  letter  of  Mr.  Ej^er  respecting  the  navigation  of  the  upper 
St.  Johns  Biver  and  the  volnme  of  business  tributary,  I,  in  compliance  with  your 
request,  desire  to  make  the  following  statement : 

As  for  tiie  navifl^on  of  the  St.  Johns  River  from  Ja<>ksonville  to  Sanford,  tlie^ 
Light- House  Boara  has  properly  lighted  samo,  and  I  would  recommend,  if  poHsible, 
that  Captain  Black  cut  off  all  points,  six  in  number,  so  as  to  facilitate  our  time  to 
Sanford.  If  these  points  were  cut  off  we  could  make  the  run  from  Jacksonville  to  our 
terminal  wiihout  ringing  a  bell,  and  shortening  our  time  nearly  1  hour  to  Sanford. 
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The  iipiH»r  8t.  Johns,  frtxni  Srtnfortl  to  Poinsett,  so  far  as  the  depth  is  couremed, 
shows  7  feet  all  the  way  tc»  the  above-iMentioiied  place.  Monroe  Bar,  the  east  «nd, 
sUso  Harney  bars,  north  and  south  end,  should  be  deepened  to  5  feet.  Tlie  upper 
portion  south  of  Hamey  could  be  shortened  quite  a  numbor  of  miles  by  opening  up 
a  channel  across  points,  which  could  be  easily  done^  as  they  would  only  have  to  en- 
counter saw  grass. 

The  volume  of  business  from  Sanford  to  Lake  Hamey  would  amount  to.  approxi- 
mately, 200,000  boxes  of  oranges,  in  addition  to  a  number  of  crat.e8  and  barrels  oi 
vegetables,  -  as  I  know  of  one  man  being  reputed  as  having  1^000  barrels  of  egg- 
plants. At  Lake  Jessup  the  Oveido  and  Lake  Charm  country  is  one  of  tlie  moHt 
productive  orango-growing  sections  in  the  State:  south  of  that,  at  Geneva,  also  at 
Bidsam  Landing  and  Cook  Ferry,  at  Harney,  there  is  considerable  bnsiness  that 
could  be  worked  up  if  we  had  the  steamer  JVeldka  running  there  twice  a  week  from 
Harney  to  Jacksonville.  In  addition  to  the  river  service  receiving  the  benetit,  the 
steamships  would  get  quite  an  amount  of  business  that  now  goes  via  Ocean  Sti^ani- 
ship  Company,  simply  on  account  of  going  via  rail.  The  growers  have  to  haul  quite 
a  distance  to  the  roaid  and  would  prefer  doing  so  to  the  river,  as  it  is  invariably 
shorter  and  gives  more  satisfaction. 

As  regards  obstructions  south  of  Lake  Monroe,  there  are  none,  except  that  one 
point  bein|?  cut  off  and  the  bars  deepened. 

Hoping  my  explanation  is  satisfactory,  I  am  yours,  very  respectfully, 

W.  A.  Shaw. 

Maj.  J.  A.  Leslie, 

Superintendent  Clyde  Line,  Jackeonville,  Fla, 


LETTER  OF  MR.  JOHN  L.  HOWARD. 

Jacksonville,  Fla.,  Kovember  S,  1890. 

Dear  Sir:  Some  years  ago  I  was  purser  on  a  steamer  that  ran  from  Jacksonville 
as  far  south  as  Lake  Hamey,  on  the  upper  St.  Johns.  Owing  to  the  good  service  on 
the  river  to  this  point  (Lake  Harney)  the  traffic  increased  from  year  to  year  until  it 
was  quite  an  item  for  the  river  steamers. 

The  building  of  larger  steamers  in  later  days  and  the  poor  condition  of  tiiie  river 
above  Lake  Monroe  necessitated  their  making  Sanford  the  terminal  point,  and  since 
then  there  has  been  no  steamer  communication  above  Lake  Monroe.  In  looking  o^'«r 
the  territory  adjacent  to  the  St.  Johns  River  Valley,  which  has  been  without  any 
steamer,  it  would  seem  to  me  that  if  the  river  was  m  a  condition  so  that  a  steamer 
the  size  of  the  Welaka  could  go  as  far  south  as  Lake  Poinsett,  it  would  bring  again 
into  notice  this  section  rich  in  vegetable  lands,  besides  already  a  large  orange 
section. 

From  Lake  Jessup  south  as  f ar  aa  Lake  Hamey,  in  all,  each  season  as  follows : 

Onmges. 

Jessup  (immediately  on  lake) 50,000 

Lemon  Blulf 3,000 

Osteon 5,000 

Lake  Hamey 15, 000 

With  a  good  service  the  vegetable  shipments  would  reach  25,000  bushel  crates. 
South  of  Lake  Harney,  at  Salt  Lake,  there  would  be  quite  a  traffic  in  vegetable  ship- 
ments. 

At  Lake  Poinsett  with  a  tramroad  to  Rockledge  would  touch  about  30,000  boxes 
of  oranges,  pineapples,  and  vegetables,  also  large  shipments  of  vegetables  and  oranges 
from  the  Lake  Winder  section,  12  miles  south  of  Lake  Poinsett.  Shipments  of  oranges 
and  vegetables  from  Lake  Winder  tind  an  outlet  down  the  river  to  Poinsett  l»y  flat- 
boat,  thence  by  wagon  across  to  Indian  River,  and  steamer  to  Titusville. 
Yours,  truly, 

Jno.  L.  Howard. 
Maj.  J.  A.  Leslie, 

Superintendent,  Jaclcsonville,  Flo, 
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Ois. 

PRELIMINARY  EXAMINATION  OF  HARBOR  OF  ST.  AUGUSTINE,  FLORIDA, 
FOR  IMPROVEMENT  OF  CHANNEL  SO  AS  TO  MAKE  A  DEEP-SEA  CHAN- 
NEL OVER  THE  OUTER  AND  INNER  BARS. 

[Printed  in  House  Ex.  Doc.  No.  291,  Fifty-flrat  Congn^As,  second  teB&ion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  March  2^  1891. 
Sir:  I  have  the  honor  to  submit  the  af^compauying  copy  of  report, 
dated  February  24,  1891,  from  Capt.  W.  M.  Black,  Corps  of  Engineers, 
giving  results  of  preliminary  examination  of  the  harbor  at  St.  Augus- 
tine, Fla.,  "  for  improvement  of  channel  so  as  to  make  a  deep-sea  chan- 
nel over  the  outer  and  inner  bars,"  made  to  comply  with  provisions  of 
the  river  and  harbor  act  approved  September  19, 1890. 

Captain  Black  reports  that  under  the  pi^esent  existing  conditions  he 
does  not  regard  the  formation  of  a  deep-sea  channel  across  the  outer 
and  inner  bars  at  this  place  as  necessary,  and  is  compelled  to  report 
that  the  locality  is  not  worthy  of  improvement. 

Col.  WiDiam  P.  Craighill,  Corps  of  Engineers,  Division  Engineer, 
Southeast  Division,  reports  that  it  is. evident  that  there  is  no  need  of 
such  an  improvement  at  a  cost  of  $1,500,000,  and  he  is  therefore  unable 
to  state  that  the  locality  is  worthy  of  improvement.  • 

I  concur  in  the  views  of  these  officers. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  Eedfield  Proctor, 

Secretary  of  War. 


report  of  captain  w.  m.  black,  corps  of  engineers. 

United  States  Engineer  Office, 

St,  AugustinSj  Fla.j  February  J24,  1891. 

General:  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  of  the  harbor  of  "  St.  Augustine,  for  improve- 
ment of  channel  so  as  to  make  a  deep-sea  channel  over  the  outer  and 
inner  bars.'' 

An  examination  and  survey  of  this  harbor  was  made  in  1886  and  LS87 
under  the  provisions  of  the  river  and  harbor  act  of  August  5, 1880.  The 
reports  thereon  are  printed  in  Appendix  O  of  the  Rei)ort  of  the  Chief  of 
Engineers  for  1888.  The  engineer  in  charge  reported  that  in  his  opinion 
the  harbor  was  worthy  of  improvement,  and  submitted  a  project  for 
deepening  the  channel  at  the  harbor  entrance  to  16  feet  at  mean  low 
water,  at  an  estimated  cost  of  $1,468,000.  In  the  act  of  August  11, 
1888,  $35,000  was  appropriated,  with  the  proviso  that  a  Board  of  En- 
gineer Officers  should  be  appointed  to  examine  the  harbor  and  to  report 
on  the  expediency  of  impro\iiig  it  on  the  plan  submitted.  The  re])(n't 
of  the  Board,  with  the  comments  of  the  Chief  of  Engineers  and  of  the  Sec- 
retary of  War,  is  printed  in  Appendix  P  of  the  Report  of  the  Chief  of 
Engineers  for  1889. 

The  Boardreported  that  "the  harbor    *    ♦    ♦    has  fine  interior  facil- 
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jties  for  becoming  a  commercial  i)ort,^  haviug  "deep  water,  a  good 
anchorage,  and  a  sheltered  position  in  storms.''  »  *  •  But  that  its 
bar,  being  of  shifting  sand,  is  difScult  of  improvement.  It  further  re- 
ported that  in  its  opinion  the  project  submitted  "promises  success  it 
funds  are  supplied  regularly  and  in  large  annual  appropriations." 

Under  these  conditions,  and  considering  the  proximity  of  other  ports 
now  under  improvement,  the  Board  reported  that  "  it  is  for  the  wisdom 
of  Congress  to  decide  whether  it  be  expedient  to  undertake  the  im- 
provement of  another  port  in  this  vicinity  before  the  four  now  in  prog- 
ress are  completed.''  In  these  views  the  Chief  of  Engineers  and  the 
Secretary  of  War  concurred. 

The  funds  available  were  expended  in  works  for  stepping  the  erosion 
of  the  shores  at  the  harbor  entrance.  An  appropriation  of  $20,000, 
made  in  the  act  approved  September  19, 1890,  is  being  expended  for 
the  same  purpose.  Ko  appropriation  has  been  made  for  the  deepening 
of  the  channels. 

Since  the  above  reports  were  rendered  the  commercial  needs  of  St. 
Augustine  have  remained  practically  unchanged.  The  development  of 
the  phosphate  industry  of  Florida  has  increased  the  necessity  for  deep 
seaports,  and  St.  Augustine  is  the  Atlantic  coast  port  nearest  the 
phosphate  belt.  At  present  the  railway  combinations  are  such  that  no 
phosphates  can  seek  an  outlet  here. 

Should  the  railway  conditions  be  changed  so  as  to  enable  phosphates 
to  be  shipped  most  cheaply  via  St.  Augustine,  and  should  the  East 
Coast  Canal  from  the  Indian  River  be  extended  to  this  port,  I  would 
regard  the  formation  of  a  deep-sea  channel  into  the  harbor  as  an  eco- 
nomic necessity.  Under  the  existing  conditions  I  do  not  regard  the 
formation  of  a  deep-sea  channel  across  the  outer  and  inner  bars  as 
necessary,  and,  in  accordance  with  the  law,  I  am  compelled  to  report  that 
the  locahty  is  not  worthy  of  improvement. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Black, 
Captain^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[First  indorsement.] 

IT.  S.  Enghneeb  Office, 
Baltimore^  Md.,  February  <^,  1691. 
Respectfully  submitted  to  the  Chief  of  Engineers. 
Because  of  the  facts  and  reasons  given  by  the  local  engineer  there  is 
evidently  no  need  of  the  improvement  at  St.  Augustine,  Fla.,  at  a  cost 
of  $1,500,000,  so  as  to  make  a  deep-sea  channel  over  the  outer  and  inner 
bars;  and  I  am  therefore  unable  to  state,  in  the  Words  of  the  law,  that 
the  locality  is  "  worthy  of  improvement.'' 

Wm.  p.  Craighill, 
Colonelj  Corps  of  Engineers, 
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O  i6. 

PKELIMINARY  EXAMINATION   OF  INDIAN   RIVER,   FLORIDA,   BETWEEN 
TITUSyiLLE  AND  JUPITER  INLET. 

[Printed  in  Hoase  Ex.  D<)c.  Xo.  168,  Fifty-first  CongreHS,  Rocond  nriisioii.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WasMngton^  I),  6'.,  January  8^  1891. 
Sir:  I  have  the  honor  to  submit  herewith  copy  of  report,  dated  De- 
cember 31, 1890,  by  Capt.  William  M.  Black,  Corps  of  Engineers,  upon 
preliminary  examination  of  Indian  River,  Florida,  between  Titusville 
luad  Jupiter  Inlet,  made  to  comply  with  provisions  of  the  river  and 
harbor  act  approved  September  19,  1890. 

This  river  is  not  regarded  as  worthy  of  improvement  by  the  General 

Government  until  the  Florida  Coast  Line  Canal  and  Transportation 

Company  surrenders  and  rehnquishes  to  the  United  States  all  the  rights 

and  privileges  it  mow  holds  mider  State  charter  along  the  entire  route. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
BHg,  QeiUy  Chief  of  Engineer's. 
Hon.  Eedfieldt  Proctor, 

Secretary  of  War. 


REPORT  OP  captain  Vf.   M.  BLACK,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 
St.  Atigustine,  Fla.,  December  31, 1890. 

General:  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  of  "  Indian  Biver,  between  Titusville  and  Ju- 
piter Inlet,"  made  J^ovember,  1890,  in  accordance  with  Department  let- 
ter dated  September  20, 1890. 

The  portion  of  Indian  River  named  is  shown  on  charts  Nos.  161, 163, 
464,  and  464c  to  464fc,  inclusive.  The  length  of  the  reach  is  128  miles. 
The  width  varies  from  5  miles  near  Titusville  to  500  feet  in  Indian  River 
Karrows,  and  75  feet  in  Jupiter  Narrows  (in  the  channels  used  by  the 
boats).  There  is  a  continuous  broad  channel,  with  a  least  depth  of  6J 
feet,  from  Titusville  south  for  47  miles^  as  far  as  Goat  Creek.  From 
this  point  south  the  natural  channel  is  interrupted  by  numerous  shoals 
and  bars,  having  on  them  a  low- water  depth  of  from  2i  to  4  feet. 

The  Florida  Coast  Line  Canal  and  Transportation  Company,  a  com- 
pany duly  incorporated  under  the  laws  of  the  State  of  Florida,  has  made 
4*  number  (23)  of  dredged  cuts  across  the  shoals  through  this  defective 
reach,  making  a  continuous  navigable  channel  50  feet  wide  and  5  feet 
deep  at  low  water,  extending  to  Jupiter  Inlet.  The  aggregate  length 
of  the  cuts  made  by  this  company  is  39,500  feet.  Under  its  charter  the 
company  "  is  authorized  to  own  vessels  and  navigate  the  water  way;  to 
levy  tolls  on  its  cuts  and  channels  improved,  and  to  operate  t<5legraph 
and  telephone  lines."    (Prospectus  of  company,  January,  1890.) 

The  Indian  River  is  the  only  highway  available  for  the  products  of  the 
fertile  strip  of  high  land  which  forms  the  east  coastof  Florida,  between 
Titusville  and  Key  Biscayne  Bay,  a  distance  of  200  miles.  The  land  on 
both  sides  of  the  river  is  unsurpassed  in  the  State  for  the  cultivation  of 
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vegetables  and  Bemitropical  frnits.  Bounded  on  the  east  by  the  ocean 
and  on  the  west  by  the  lowlands  west  of  the  Upper  St.  Johns  Eiver 
and  of  the  Okeechobee  region,  it  is  cut  oflP  from  the  general  railroad 
systen^  of  the  State,  which  touches  it  only  at  Titusville.  During  the 
past  few  years  the  development  of  this  country  has  been  vety  rapid. 
Steamers  now  run  daily  between  Titusville  and  Melbourne  throughout 
the  year,  and  triweekly  in  summer  and  daily  in  winter  between  Mel- 
boui^ie  and  Jupiter  Inlet.  These  boats  are  light-draft  stem-wheel 
steamers  with  gross  tonnage  of  about  150  tons,  with  a  capacity  of  from 
100  to  130  passengers.  Their  capacity  has  been  tried  to  the  utmost  in 
the  past,  and  the  indications  are  that  they  will  not  be  able  to  accommo- 
date the  winter  travel  of  this  year.  As  the  young  groves  of  oranges 
and  bananas  and  the  pineapple  plantations,  already  set  out,  come  into 
bearing,  year  by  year,  the  commerce  of  the  river  will  be  greatly  in- 
creased. According  to  a  careful  estimate  made  one  year  ago,  the  pres- 
ent commerce  is  as  follows : 

Vegetables , : barrels..  1,788 

Do crates..  28,970 

Oranges % do....  68,842 

Lemons do 210 

Pineapples number..  691,250 

Ban  anas bunches..  6, 4 10 

Limes barrels..  8 

Do crates..  300 

Strawberries do 50 

Honey barrels. .  4 

Siinp do 75 

Mangoes do 10 

Gnavas do 80 

Do crates- .  100 

Guava  j  elly cases , .  500 

Fish  and  oysters barrels. .  950 

Turtle pounds..  10,600 

Venison do 2,400 

Inward  freight  for  6  months  ending  December  31,  1888 tons . .  2, 282i 

The  present  facilities  for  navigation  are  insufficient.  Owing  to  the 
slight  depth  available  the  traffic  must  be  carried  on  in  vessels  of  very 
light  draft.  To  obtain  the  necessary  tonnage  they  must  be  long  and 
of  broad  beam.  The  St  Lucie^  one  of  the  steamers  navigating  the 
river,  is  120  feet  long  on  deck,  28  feet  extreme  beam,  has  a  gross  ton- 
nage of  165  tons,  and  is  licensed  to  carry  130  passengers.  Vessels  of 
this  character  have  slight  hold  on  the  water  and  are  difficult  to  manage 
in  the  brisk  winds  which  prevail  throughout  the  year  in  this  river,  so 
close  to  the  ocean.  The  width  of  the  canal  company's  cut,  60  feet,  is 
insufficient,  and  the  boats  are  continually  delayed  by  grounding  on  the 
banks.  In  Jupiter  Farrows  the  channel  is  narrow  and  crooked  and 
closely  hemmed  in  by  a  dense  growth  of  mangroves. 

The  improvement  needed  is  to  make  a  continuous  channel  5  feet  deep 
at  low  water  and  at  least  75  feet  wide  in  the  straight  reaches,  with  as 
much  greater  width  in  the  turns  as  may  be  required  by  widening  the 
cuts  of  the  canal  company  and  making  new  cuts  where  needed  and  by 
removing  some  of  the  mangroves  in  the  narrows.  As  the  inlets  to  the 
ocean  close  from  time  to  time,  and  as  free  tidal  circulation  is  necessary 
for  keeping  the  channels  open,  as  well  as  for  the  preservation  of  health, 
provision  should  be  made  for  the  small  amount  of  dredging  requiiM^d 
from  time  to  time  for  this  purpose  (Jupiter  Inlet  was  reopened  during 
the  past  vear  at  a  total  cost  of  $300).  The  estimated  cost  of  this  work 
is  $44,000. 

I  regard  this  river  as  worthy  of  imi)rovement  by  the  United  States. 
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The  comtnerce  of  the  river  is  large  and  increasing,  and  the  State  of 
Florida  has  already  done  mni^b,  having  deeded  the  oanal  company 
391,680  QA'Ten  of  her  land  for  the  work  already  done  between  Titusville 
and  Jupiter  Inlet.  As  the  East  Coast  Oantii  and  Transportation  Com- 
pany holds  certain  rights  and  privileges  under  the  State  charter  (among 
them  may  be  that  of  collecting  tolls  on  the  improved  water  way),  shonld 
the  United  States  detennine  to  undertake  the  further  improvement  of 
the  river  I  would  recommend  that  no  work  be  done  until  all  rights  or 
claims  over  the  reach  to  be  improved  be  abrogated,  either  by  a<5t  of  the 
legislature  or  by  a  volmitary  surrender  on  the  part  of  the  proper  officers 
of  the  company.  As  I  have  been  given  to  understand  that  it  is  not  the 
intention  of  the  company  to  attempt  to  collect  tolls  in  the  reach  named, 
and  as  its  further  improvement  would  enhance  the  value  of  the  lands  of 
the  company,  it  is  probable  that  this  would  be  promptly  done.  For  an 
opinion  on  the  present  rights  of  the  company  in  this  reaeh  I  have  the 
honor  to  ivite  attention  to  the  appended  copy  of  a  letter  from  the  Hon. 
F.  P.  Fleming,  governor  of  the  State  of  Florida. 

The  estimate  given  here  is  only  approximate.  To  obt-ain  the  data 
necessary  for  a  close  estimate  a  survey  would  be  necessary.  This  could 
be  made  at  a  cost  of  $750. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Black, 
Captain  J  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A, 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

*  [First  indoraeniciit.] 

IT.  S.  Engineer  Office, 
Baltimore.  Md.,  January  6",  J 891, 
Respectfnlly  submitted  to  the  Chief  of  Engiiieers. 
Beciiuse  of  the  facts  and  reasons  stated  by  the  local  engineer  in  his 
report  of  December  31,  1890,  and  from  my  owti  knowledge,  it  is  my 
opinion  that  the  improvement  of  Indian  River,  Florida,  between  Titus- 
ville  and  Juinter  Inlet,  is  worthy  to  be  undertaken  by  the  United  States, 
but  not  until  the  Florida  Coast  Line  ("anal  and  Trans]>ortation  Com- 
pany have  fully  given  ui)  all  rights  and  pri\ileges  they  may  have  ac- 
<piii-ed  on  the  route. 

Wm.  p.  Craighill, 
Colonely  Vo^ys  of  Engineers. 


LETTER  FROM  GOVERNOR  OF  FLORIDA. 

State  of  Fix)RroA,  Executive  Departmkxt, 

Tallahasseey  December  11,  1890, 
Sir:  I  am  in  receipt  of  yonr  favor  of  the  6th  instant,  requesting  information  as  to 
thii  MtiitiiB  of  the  Fl()ri<lii  Coast  Line  Ci'inal  and  Transportation  Company,  under  its 
charter  granted  by  the  State  of  Florida,  whether  it  has  complied  with  and  been 

imiil  for  it«  work  on  that  part  of  its  route  on  Indian  River  betweeu  Titusville  and 
fupiter  Inlet,  an dwliethi^r  all  improvements  made  thereon  are  public  property,  and 
jnv  opinion  on  the  subject. 

This  company  was  organized  May  23,  1881,  under  the  gonerall  aw  for  the  incorpora- 
tion of  railroads  and  cauals.  Its  original  charter  provided  for  the  cutting  of  canals 
between  the  Mautauzas  and  Halifax  iiiversand  betweed  Mosquito  Lagoon  and  Indian 
River.    The  articles  of  incorx>oration  were  amended  firom  time  to  time  so  as  to  au- 
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thorize  the  opening  to  navigation  of  a  continuons  water  way  from  the  Si.  John« 
Rivor  to  Key  West. 

By  an  act  of  tbe  legiBlature  approved  February  6,  1885  (^chapter  3641,  laws  of 
Florida),  a  grant  of  3,840  atiros  per  mile  of  any  State  land  witlim  10  miles  of  the  canal 
was  made  to  the  company.  The  trustees  of  the  internal-improvement  fund  of  the 
State  of  Florida  held,  as  against  the  claim  of  the  company,  that  they  were  not  en- 
titled to  the  land  for  water  ways  on  the  rout«  whore  no  cntting  or  dredging  was  neces- 
sary, hut  the  last  legislature,  by  an  act  approved  May  29, 1889  (chapter  3955,  laws 
of  Florida),  extended  the  land  grant  so  as  to  include  as  mileage,  for  which  3.840 
acres  per  mile  is  granted,  the  whole  distance  from  St.  Augustine  to  Biscayne  Bay, 
and  directed  the  trustees  to  convey  to  the  company  from  time  to  time  as  its  work  pro- 
gressed, 3,840  acres  of  land  per  mile,  within  the  10-mile  reservation,  from  St.  Augus- 
tine to  Biscayne  Bay,  provided  that  no  deed  should  be  made  for  any  section  of 
said  canal  for  a  distance  of  102  miles  from  mile  24  to  mile  126  south  of  St.  Augustine 
until  the  canal  shaU  be  constructed,  connecting  the  divide  between  the  Matanzas 
and  Halifax  rivers.  It  was  also  provided  by  the  said  act  that  the  canal  and  water 
ways  should  be  not  less  than  50  feet  wide  and  5  feet  deep  at  mean  low  water. 

Upon  the  application  of  the  company  and  report  that  they  had  completed  their 
canals  and  water  ways  from  Jupiter,  in  Dade  County^  to  the  west  end  of  Haulover 
Cut,  in  Brevard  County,  in  conformity  with  the  specifications.  Col.  John  Bradford, 
an  engineer,  was  sent  by  the  trustees  to  inspect  the  work,  whicn  he  did,  and  reported 
August  6, 1890,  that  it  had  been  completed  in  accordance  with  the  specifications 
between  the  said  points,  including  in  his  report  a  schedule  of  distances  from  St. 
Augustine  by  the  line  of  the  canal  and  water  ways,  showing  the  Haulover  to  be  94 
miles,  Titusville  104  miles,  and  Jupiter  Inlet  230i  miles  from  St.  Augustine.  Upon 
the  report  of  Colonel  Bradford  and  in  compliance  with  the  provisions  of  the  statute, 
the  trustees  conveyed  to  the  company  lands  for  the  water  way  and  canals  from  the 
point  126  miles  south  of  St.  Augustine  for  102  miles  southward,  extending  practi- 
cally to  Jupiter  Inlet. 

The  grant  of  lands  to  the  canal  and  railroad  conmanies,  under  the  law,  is  not  in- 
tended for  full  cx>mpen6ation  for  the  construction  of  the  work,  but  to  assist,  encour- 
age, and  promote  public  improvements.  As  a  railroad,  when  completed,  is  a  public 
thoroughfare  of  travel,  yet  the  company,  as  common  carriers,  have  control  of  the 
means  of  transportation,  and  are  entitled  to  reasonable  compensation  for  the  car- 
riage of  passengers  and  freight,  so  the  same  rights  appertain  to  a  company  which 
constructs  and  operates  a  canal.  Whether  this  company  may  exercise  any  exclusive 
rlehts  or  be  entitled  to  compensation  or  toll  for  the  use  of  that  part  o^  the  route 
which  was  a  public  water  way  prior  to  their  operations,  thou^  the  navigable 
capacity  of  the  same  has  been  increased  and  improved  by  their  work,  is  a  serious 
question  of  law,  upon  which  I  do  not  think  it  would  be  proper  for  me  to  express  an 
opinion  at  this  time.  If  an  issue  should  arise  in  reference  tnereto  it  would  have  to 
be  settled  by  the  courts. 

Copies  of  the  report  of  the  State  engineer  and  the  action  of  the  board  of  trustees 
thereupon  have  been  made  by  the  secretary  of  the  board,  which,  I  understand,  are 
Intended  for  vonr  information :  otherwise  I  would  send  you  copies  direct. 

Any  other  information  in  reierence  to  the  matter  which  I  can  furnish  you  will -be 
oheerfully  done. 

I  have  the  honor  to  be,  very  respectfully, 

F.  P.  Fleming, 

Governor, 

Capt.  W.  M.  Black, 

Corps  of  Engineers,  U.  S.  A. 


O  17. 

PRELIMINARY  EXAMINATION  OF  CHANNEL  LYING  NORTH  AND  WEST  OF 
THE  TOWN  OF  CEDAR  KEYS,  FLORIDA,  KNOWN  AS  BOAT  OR  NUMBER 
FOUR  CHANNEL. 

[Printed  in  Hoiuie  Ex.  Boc.  ^0. 205,  Fifty -first  Congrera,  second  session.] 
OFFICE   OF   THE   CHIEF   OF  EnCHNEERS, 

United  States  Army, 
Wmhi7igton^  D.  C,  January  22^  1891. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  re|)ort 
dated  January  14, 1891,  by  Capt.  W.  M.  Black,  Corps  of  Engineers, 
upon  the  preUminary  examination  of  "channel  lying  north  and  west  of 
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the  town  of  Cedar  Keys,  known  as  Boat  or  No.  4  Channel,  Florida," 
made  in  compliance  with  requirements  of  the  river  and  harbor  act  ap- 
proved September  19, 1890. 

It  is  the  opinion  of  Captain  Black,  concurred  in  by  the  Division  Engi- 
neer, Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  that  the  locality  is  not 
worthy  of  improvement.  The  views  of  these  officers  meet  with  my 
approval! 

Very  respectfully,  your  obedient  servent, 

Thos.  Lincoln  Casey, 
Brig.  Qen.^  Chief  of  Engineers. 
Hon.  Eedpield  Peoctob, 

Secretary  of  War, 


CORPS  OP  engineers. 

United  States  ENaiNEER  Office, 
St.  Augmtine,  Fla.,  January  14j  1891. 
General:  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  of  Boat  or  Ko.  4  Channel,  harbor  of  Cedar 
Keys,  Fla.: 

The  examination  was  made  November  13  and  14  by  Mr.  J.  W.  Sack- 
ett,  assistant  engineer.  Especial  pains  were  taken,  as  a  claim  hiid 
been  made  and  vehemently  urged  that  deep  water  could  be  carried 
through  this  channel  to  the  town  of  Cedar  Keys,  and  that  the  harbor 
chart  of  the  U.  S.  Coast  and  Geodetic  Survey  was  incorrect.  Mr. 
Sackett  found  that  thfe  available  channel  depth,  as  shown  by  over  one 
thousand  soundings  taken  in  courses  running  where  the  deep  water 
was  claimed  to  exist,  to  be  8  feet  at  mean  low  water. 

Excepting  as  a  distributing  point  for  supplies  shipped  in  small 
steamers  and  sailing  craft  to  the  Withlacoochee  and  Suwanee  River 
vaJleys  and  the  surrounding  country.  Cedar  Keys  has  practically  no 
commerce  at  the  present  time,  and  there  is  no  present  necessity  for  the 
deepening  of  No.  4  Channel.  I  have  the  honor  to  report  that  I  do  not 
regard  it  as  worthy  of  improvement.  The  report  of  Mr.  Sackett  is 
inclosed. 

Very  reBi)ectfully,  your  obedient  servant, 

W.  M.  Black, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 
(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[First  indorsement.) 

TJ.  S.  Engineer  Office, 
Baltimore,  Md,,  January  21,'  1891. 
Eespectfully  submitted  to  the  Chief  of  Engineers. 
Because  of  the  facts  and  reasons  stated  in  the  rei)ort  of  January  14, 
1891,  by  the  local  engineer,  and  from  my  own  knowledge,  it  is  my 
opinion  the  improvement  of  "No.  4  Channel,  harbor  of  Cedar  Keys,  is 
not  necessary,  and  therefore  I  say,  in  the  words  of  the  Uiw,  it  is  not 
worthy  of  improvement. 

W.  ]\  Craighill, 
Colonel,  Corps  of  Engineers. 
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report  of  mr.  j.  w.  sackett;  assistant  engutbrr. 

United  States  Engineer  Office, 
St.  AuguHiiue,  Fla,,  January  IS,  1S91, 
Captain:  I  have  the  honor  to  report  that  in  accordance  with  your  instrnctioits  I 
proceeded  to  Cedar  Keys  and,  on  November  13  and  14,  made  a  preliminary  examina- 
tion of  Boat  or  No.  4  Channel,  near  that  place. 

The  belief  that  a  greater  depth  of  water  exist-ed  in  this  channel  than  \»  shown  on 
the  charts  of  the  United  States  Coast  Survey  seemed  generally  prevalent  at  Cedar 
Keys.  My  party  was  made  up  of  men  quite  familiar  with  all  that  vicinity.  I  had 
for  a  pilot  Capt.  William  Wilson,  who,  I  was  told,  had  probably  piloted  more  vessels 
into  No.  4  Channel  than  any  other  man. 

We  spent  the  greater  part  of  November  13  and  a  part  of  the  14th  tracing  this  chan- 
nel. The  sounding  lines  were  run  en  compass  courses,  and  the  ))egiuning  and  end- 
ing of  each  line  and  the  x>oi»t8  of  deflection  were  located  by  bearings  to  three 
prominent  objects.  Over  1,000  soundings  were  recorded.  As  far  as  I  have  been  able 
to  ascertain, -my  sonndings  correspond  in  general  with  those  shown  on  the  Coast 
Survey  chart,  and  they  show  that  No.  4  Channel  has  an  available  depth  of  only  8  feet 
at  mean  low  water. 

Under  the  circumstanceH,  I  do  not  think  that  the  present  commerce  of  Cedar  Keys 
or  the  prospective  commerce  of  the  near  future  would  warrant  the  necessary  expend- 
iture for  the  improvement  of  this  channel ;  therefore  I  would  respectfully  recommend 
that  no  improvement  be  attempted  at  prcKcnt. 
Very  respectfully,  yoiu*  obedient  servant, 

J.  W.  Sackett. 
AsHVilant  Engineer, 
Capt.  W.  M.  Black, 

Corpn  of  Engineerd,  U,  S.  A, 


O  i8. 

PRELIMINARY  EXAMINATION  OF  PEACE  [PEASE]  RIVER,  FLORIDA. 

[Printed  in  HotiMv  Er.  Doc.  No.  241,  Fifty-dret  ("ougress,  uwoncl  soHsioii.] 

United  States  Engineer  Office, 

SU  Augustine^  Fla.y  January  12^  1891. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  of  Pease  Creek,  Florida: 

Three  appropriations  have  been  made  for  the  improvement  of  Pease 
Creek  or  Pease  River,  aggr<*gating  $L'J,000.  A  portion  of  this  sum  was 
expended  in  mapping  the  river  and  the  remainder  in  snagging  oi)era- 
tions  (1882-1884).  As  the  work  was  not  completed,  owing  to  the  exhaus- 
tion of  the  appropriation  available,  no  useful  result  was  obtained.  Ex- 
cepting over  short  reaches,  the  river  is  not  navigable.  The  approved 
project  is  to  open  the  river  for  navigation  by  boats  drawing  2  feet  of 
water,  during  one-half  the  yeai*,  with  a  minimum  channel  width  of  30 
feet^  by  rock  excavation  and  removing  snags  and  overhanging  trees, 
from  the  mouth  to  Fort  Meade. 

The  development  of  the  phosphate  mining  industry  in  the  Pease  Creek 
valley  has  vastly  increased  the  need  for  transportation  facilities.  If 
Pease  Creek  were  navigable  during  the  entire  year  undoubtedly  the 
volume  of  trade  using  it  would  be  very  great.  Unfortunately  the  upper 
reaches  of  the  stream  are  narrow  and  crooked,  with  banks  frequently 
low  and  generally  of  light  material,  easily  moved  by  the  water;  the 
river-bed  is  obstructed  by  rock  ledges  and  shifting  bars,  and  the  stream 
itself  is  subject  to  rapid  and  great  fluctuations  of  level. 

At  its  lowost  stage  the  8tr<*am  in  tLo  cbaniiels  around  the  beudH  contrat'tH  to  a  mere 
Uiri^ad  of  water,  while  on  tbe  few  rocks  and  sand  shoals  that  extend  across  the  chan- 
nel from  bank  to  bank  the  water  covers  the  entire  river  bed,  but  is  too  shallow  to 
i'HYvy  a  skiff"  drawinju:  even  H  inches.  (Report  of  J.  L.  Meigs,  assistant  engineer.  Re 
port  of  Chief  of  Engineers,  18S0,  part  2,  page  1105.) 
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For  these  reasons  the  present  limited  project  was  adopted. 

The  lower  portion  of  the  river  is,  however,  more  capable  of  improve- 
ment; 5  feet  can  now  be  carried  as  far  a«  Fort  Ogden,  18  m^es  from 
the  mouth,  and  10  feet  as  far  as  Punta  Gorda.  The  channel  could  be 
deepened  to  8  feet  as  far  as  Fort  Ogden  for  834,000,  and  this  should 
be  done  as  soon  as  the  development  of  the  phosphate  industry  near 
Fort  O^den  and  Liverpool  becomes  sufficiently  great  to  warrant  this 
expenditure.  From  all  points  above  Fort  Ogden  it  will  be  necessary 
to  use  rail  transportation  for  so  large  a  portion  of  the  year  that  it 
would  not  be  in  the  interests  of  economy  for  the  phosphate  companies 
to  depend  upon  the  river  at  all.  Once  loaded  for  the  cars  it  would  not 
pay  to  transship  the  phosphate  at  any  point  short  of  the  terminus  of 
the  railway  or  of  deep  water. 

•  With  the  appropriation  of  $35,000,  made  in  the  act  approved  Septem- 
ber 19,  1890,  the  channel  will  be  deepened  at  the  mouth  of  the  river  as 
far  as  the  railroad  wharf  at  Punta.  Gorda.  Should  the  railway  be  ex- 
tended to  the  deep  water  at  Eoca  Grande  Pass  I  do  not  deem  a  further 
improvement  of  the  channel  here  necessary.  Should  the  railway  not 
be  extended  the  channel  at  the  mouth  slioiild  be  deepened  to  15  feet  at 
mean  low  water  in  connection  with  the  improvement  of  Charlotte  Har- 
bor. 

I  have  the  honor  to  submit  herewith  lett**TS  from  Messrs.  M.  T.  Sin- 
gleton, Jos.  Hull,  and  H.  Itobinson  relating  to  the  improvements  de- 
sired. 

For  the  commercial  statistics  of  Pejise  Creek  I  have  the  honor  to  in- 
vite attention  to  the  Annual  Report  of  the  Chief  of  Engineers  for  1890. 
Very  respectftdly,  your  obedient  servant, 

W.  M.  Black, 
Captaitiy  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EnffineerSj  U.  S.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 

[Firut  iudoraement.] 

U.  S.  ENaiNEEK  Office, 
Baltimore^  Md,^  January  17,  1801, 
Respectfully  submitted  to  the  Chief  of  Engineers. 
In  section  17  of  the  law  of  September  19,  1890,  this  stream  is  called 
"  Peace  River."    In  section  1,  where  mentioned  in  connection  with  the 
improvement  of  Charlotte  Harbor,  into  wihich  it  empties,  it  is  called 
"  Pease  Creek." 

Because  of  the  facts  and  reasons  set  forth  in  the  report  of  tlie  local 
engineer  of  January  12,  1891,  and  from  my  own  knowledge,  it  is  my 
opinion  that  the  stream  is  not  worthy  of  imi^rovement  above  Fort 
Ogden,  18  miles  above  the  mouth. 

Wm.  p.  Craighill, 
Colonel,  Corps  of  Engineers. 

[Third  iiidor»eiu«*iit.] 

U.  S.  Engineeh  Office, 
8t.  Augustine,  Flu,,  January  27, 1891. 
Res]XH;tiTilly  retume<l  to  the  Chief  of  Engineers,  U.  S.  Ai^ny. 
It  is  my  opinion  that  Pease  River  is  not  wcntliy  of  improvement 
above  Fort  Ogden 5  that  it  is  worthy  of  impvovoment  beJow  Fort  Og 
den;  that  there  is  no  pressing  necessity  at  present  for  the  improvement 
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between  Fort  Ogden  and  Ponta  Oorda;  and  that  the  unprovement  below 
Punta  Gorda  is  necessary  only  in  connection  with  the  improvement  of 
the  channels  tlirongh  Charlotte  Harbor,  between  Boca  Grande  entrance 
and  Pnnta  Gorda. 

W.  M.  Black, 
CaptaiUy  Corps  of  Engineers. 

[Fourth  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore^  Md.^  February  2^  1891. 
Respectfully  forwarded  to  the  Chief  of  Engineers* 
In  my  opinion  Pease  liiver  is  worthy  of  improvement  below  Fort 
Ogden. 

Wm.  p.  Cbaighhx, 
Colonel,  Corps  of  Engineers. 


LETTER  OF  MR.  M.  T.  8INGLBTON. 

Arcadia,  Fla.^  December  S,  1S90, 
Dear  Sir:  Your  letter  of  the  5tli  iustant  is  ju«t  received.  I  am  compeUed  to 
leave  for  Charlotte  Harbor  to-morrow  to  dispatch  a  cargo  of  rock,  bnt  hope  to  get 
back  in  time  to  meet  yon.  If  I  should  fail  to  do  so  my  brother,  Mr.  J.  J.  Smeleton, 
will  take  pleasure  in  jB^iving  you  all  the  information  he  can,  and  win  also  nunish 
you  with  boats  and  oarsmen  to  facilitate  your  investigations  should  yoxi.  need  them. 
I  have  not  seen  the  text  of  the  last  river  and  harbor  bill,  and  do  not  know  the 
nature  of  the  clause  referring  to  Pease  River.  I  infer  from  your  letter  that  it  only 
contemplates  an  examination  and  rm)ort.  In  case  I  should  fail  to  meet  yon  I  will 
take  occasion  to  say  here  that  the  Pease  River  Phosphate  Company  does  not  con- 
sider the  possible  opening  of  the  river  as  a  factor  in  its  business.  Water  transiwrta- 
tion  to  the  Gulf  would,  of  course,  be  of  immense  value  to  us,  and  any  assistance 
from  the  (ioverument  in  that  direction  would  bo  appreciated  j  but  we  could  at  best 
utilize  the  river  for  only  a  portion  of  the  year,  and  I  doubt  if  it  would  materially 
benefit  us.  I  take  the  liberty  to  say  this  much,  as  you  kindly  state  that  you  wish 
to  consult  us  '*  concerning  the  needs  of  navigation,"  etc.  The  banks  of  the  river  are 
so  unstable,  the  volume  of  water  so  small  during  the  <lry  season,  and  the  material  in 
the  channel  so  mobile  that  we  could  hardly  expect  the  Government  to  expend  the 
sum  necessary  to  make  the  stream  navigable  all  the  year  and  maintain  it  in  that 
condition.  You,  however,  can  best  jiidge  of  the  feasibility  of  making  the  river  navi- 
gable at  low  water.  If  such  a  thing  can  be  accomplished  the  benefits  to  ub  wiU  be 
almost  incalculable,  and  we  would  transport  by  the  river  not  less  than  50^000  tons 
per  annum. 

To  state  the  matter  briefly,  the  expenditure  of  a  small  sum  would  not  benefit  as 
in  the  least,  and  nothing  wonld  benefit  us  short  of  actual  navigation  all  the  year 
round. 

Very  respectfully  you  is, 

M.  T.   SlNGIJUTON, 

Engineer  and  Superintendent, 
Capt.  W.  M.  Black, 

CorxiS  of  Engineers,  U,  S,  A, 


letter  of  mr.  jos.  hull. 

Arcadia  Phosphate  Company, 
Savannah f  Ga.,  December  15 ,  1890. 
Dear  Sir:  Mr.  T. 'S.  Moorhead  has  informed  us  of  an  interview  he  had  with  you 
in  regard  to  making  Peace  River  navigable  at  high  water,  and  whether  or  not  high- 
water  navigation  wouhl  be  of  any  benefit  to  us.  We  beg  to  state  that  high-water 
na\igation  wouhl  not  he  of  the  slightest  value  to  uh.  We  have  serurod  a  rate  by  riul 
from  our  works  to  (Jhavlotte  Harbor  of  50  cents  per  ton,  which  is  much  cheaper  than 
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it  Qould  possibly  be  barged  from  Areadia  to  Ciiarlotte  Harbor.  Again^  we  could  not 
afford  to  equip  and  maintain  a  fleet  of  barges  with  tugboat  simply  to  work  on  high 
"water,  which  only  lasts  a  very  short  time  at  intervals.  The  river  rises  and  falls  from 
10  to  15  feet  in  30  to  60  hours,  which  really  renders  water  navigation  out  of  the  ques- 
tion.  On  high  water  the  drift  of  logs  and  other  impediments  would  seriously  inter- 
fere with  water  navigation,  and  we  can't  see  how  it  would  be  possible  to  make  use 
of  water  navigation  to  Charlotte  Harbor,  aside  from  the  fact  that  we  have  a  rail  rate 
that  is  much  cheaper  than  it  could  be  barged  down. 

What  we  think  the  proper  thing  to  do  would  be  for  the  Government  to  spend  all 
the  money  that  is  appropriated  for  Charlotte  Harbor  between  the  long  docks  at  Pnnta 
Gorda  and  Boca  Grande.  A  vessel  drawing  12  feet  is  perhaps  the  greatest  draft  any 
vessel  could  carry  going  out  of  Charlotte  Harbor  now.  when  the  appropriations 
properly  spent  in  Charlotte  Harbor,  or  properly  spent  irom  the  railroad  docks  to 
Boca  Grande,  would  admit  of  vessels  drawing  much  g^reater  depth  of  water  com- 
ing right  up  to  the  railroad  docks  at  Punta  Gnrda.  This  is  what  the  commercial  in- 
terests in  Peace  River  would  like  to  have^  and  we  hope  all  the  appropriations 
'will  be  applied  in  this  direction.  Any  other  information  tnat  we  can  render  you  we 
will  be  pleased  to  furnish  it. 
Yours,  very  truly, 

Arcadia  Phosphate  Company, 
Per  Jos.  Hull, 

Secretary  and  Treasurer. 
Capt.  W.  M.  Black, 

U,  8,  Engineer, 


letter  op  mr.  h.  robinson. 

The  Jacksonville  Peace  River  Phosphate  Company, 

Jacksonville,  Fla.,  December  57,  1890, 

Dear  Sir  :  Our  company  being  largely  interested  in  the  commercial  interest  of 
Charlotte  Harbor  and  Peace  Creek,  Florida,  and  being  familiar  with  the  needs  of  the 
shipping^  6i  the  same,  is  my  apology  for  this  letter,  and  I  respectfully  request  you 
would  give  it  due  consideration. 

The  appropriation  made  by  Congress  for  the  improvement  of  Charlotte  Harbor  and 
Peace  Creek  can,  in  my  opinion,  be  best  used  for  the  deepening  of  the  channel  be- 
tween Boca  Grande  and  the  railroad  wharf  at  Punta  Gorda.  Peace  Creek  proper  can 
not  be  made  navigable  north  of  township  38  without  the  exi)enditure  of  millions  of 
dollars,  and  if  so  made  would  be  of  little  or  no  value  commercially,  but,  on  the  con- 
trary, it  would  be  an  injury  to  commerce  by  displacing  the  phosphatic  deposit  in  the 
river.  To  ship  phosphates  now  (from  Punta  Gorda,  the  terminus  of  the  only  railroad 
in  that  section  of  country)  by  water  is  at  present  involved  with  g^reat  difficulties, 
owing  to  the  shallow  water  in  the  harbor,  and  if  the  appropriation  is  used  for  clear- 
ing the  channel  and  deepening  of  it  from  the  mouth  of  the  harbor  to  the  railroad 
wharf  at  Punta  Gorda,  so  that  steamers  drawing  12  to  16  feet  of  water  can  load  and 
unload  at  the  wharf,  it  will  be  of  great  benefit  to  commerce  and  meet  general  appro- 
bation. 

Hoping  you  will  please  give  this  matter  favorable  consideration,  I  am,  very  re- 
spectfully, yours  truly, 

H.  Robinson, 
President  of  the  Jacksonville  Peace  River  Phosphate  Company, 

Capt.  W.  M.  Black, 

U,  S.  Mngineer. 


O  19. 

preliminary  examination  of  charlotte  harbor,  florida. 

TJnited  States  Engineer  Office, 

St.  Augustine^  Fla.^  January  12^  1891. 

General;  I  liave  the  honor  to  submit  the  foIlo\tiiig  report  on  the 
prelimiiiaiy  oxaminntion  of  Oharlotte  Harbor,  Florida: 

An  exiuuiuatiou  of  Charlotte  Harbor  and  Peace  Creek   was  made 
December  D  to  12, 1890. 
ENG  91 ^106 
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In  a  letter  dated  June  5, 1890,  to  which  I  would  respectfully  refer, 
and  a  copy  of  which  is  attached,  I  report  that  for  reasons  stated  **  I 
would  therefore  recommend  the  improvement  of  the  channel  to  a  depth 
of  15  feet  at  mean  low  water.'' 

In  the  act  approved  September  19, 1890,  an  appropriation  of  $35,000 
is  made  for  "  improving,  dredging,  and  deepening  the  channel  of  Char- 
lotte Harbor  and  Peace  Creek,  Florida,  to  the  pier  at  Punta  Gorda,  the 
terminus  of  the  Florida  Southern  Railroad." 

Under  this  appropriation  a  survey  of  the  harbor  is  now  being  made 
for  the  purjwse  of  showing  where  this  money  can  be  expended  to  tlie 
best  advantage. 

The  recent  examination  has  confirmed  the  report  already  made  as  to 
the  commercial  needs  of  the  harbor.  The  supply  of  phosphates  along 
Peace  Creek  seems  practically  inexhaustible,  and  the  development  of  the 
mines  has  but  just  begun.  As  stated,  the  natural  outlet  for  these  Peace 
Creek  phosphates  is  through  Charlotte  Harbor.  On  account  of  the  ex- 
tensive shoals  of  Charlotte  Harbor  and  the  great  expense  attending  its 
improvement  the  depth  of  the  channel  recommended  was  limited  to  15 
feet.  This  depth  will  not  be  sufficient,  and  it  is  quite  evident  that  an 
extension  of  the  present  line  of  railroad  from  Punta  Gorda  to  the  vicin- 
ity of  the  deep-water  harbor  lying  just  within  Boca  Grande  Pass  is  a 
necessity.  It  is  further  unofficially  reported  that  the  extension  has  been 
practically  decided  upon.  Should  this  be  the  case,  since  under  exist- 
ing conditions  practically  all  the  freight  seeking  the  harbor  must  use 
this  road,  the  completion  of  the  15-foot  channel  through  the  harbor 
will  T^e  unnecessary,  and  the  improvement  of  the  harbor  should  be  lim- 
ited to  work  at  the  Boca  Grande  entrance.  The  present  general  depth 
in  this  pass  is  23  feet  and  over,  but  it  is  obstructed  by  a  few  shoal  spots 
having  over  them  but  18  feet.  These  shoals  seem  quite  stable,  and  it 
is  probable  that  a  dredged  channel  23  feet  deep  could  easily  be  formed 
and  maintained  through  them. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Black, 
Captahij  Corp  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U.  8.  A, 
(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[First  indoraemunt.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.,  January  17y  189L 

Eespectfully  submitted  to  the  Chief  of  Engineers. 

This  case  is  peculiar.  While  "  Charlotte  Harbor '^  is  mentioned  in  sec- 
tion 17  of  the  law  of  September  19,  1890,  as  a  place  for  a  preliminary 
examination,  an  appropriation  of  $35,000  was  made  for  certain  work  in 
"Charlotte  Harbor  and  Peace  Creek.^ 

A  project  for  the  expenditure  of  the  appropriation  was  submitted  by 
the  local  engineer  in  October,  1890,  but  I  do  not  know  what  action  was 
taken  upon  it  by  the  Chief  of  Engineers. 

The  last  monthly  report  of  the  local  engineer  refers  to  a  survey  of 
Charlotte  Harbor  as  being  in  progress. 

Under  all  the  circumstances,  as  stated  by  the  local  engineer  in  his  re- 
port of  January  12, 1891,  and  in  what  precedes  in  this  communication, 
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it  is  my  opinion  that  Charlotte  Harbor  is  worthy  of  improvement,  but 
the  extent  can  only  be  decided  after  the  results  of  the  pending  survey 
are  known. 

Wm.  p.  Craighill, 
Colotiely  Corps  of  Engineers. 


leiter  of  captain  w.  m.  black,  corps  of  kn'ginkers. 

United  States  Engineer  Office, 

St.  Au/fustine,  Fla,,  June  5 ,  1890. 

General  :  I  have  the  lioiior  to  submit  the  following  report  on  the  proposed  unprove- 
mentof  Charlotte  Harbor,  Florida,  in  accordance  with  Department  indorsement  dated 
May  20,  1890: 

The  distani^e  froni  the  railroad  wharf  at  Punta  Gorda  to  the  24-foot  curve  of  the 
Gnlf  of  Mexico,  measured  on  the  sailing  line  shown  on  U.  S.  Coast  and  Geodetic 
Survey  chart  No.  175,  is  27.7  miles.  This  may  be  divided  as  follows,  viz :  Section 
1,  from  the  railroad  wharf  to  buoy  No.  8,  at  the  mouth  of  Pe^ise  Kiver,  length  2.1 
miles,  depth  10  to  12  feet;  section  2,  buoy  No.  8  to  buoy  No.  3,  length  11.7  miles, 
depth  13  to  16  feet;  section  3^  buoy  No.  3  to  Boca  Grande  Pass,  length  8.9  miles,  depth 
varies  from  11  to  17  feet  (this  section  crosses  the  shoals  south  from  Cape  Haze) ; 
section  4,  Boca  Grande  Pass,  length  5  miles,  depth  from  18  to  35  feet.  The  range  of 
tide  in  the  harbor  is  1.14  feet. 

The  estimated  costs  of  dredged  channels  200  feet  wide,  from  the  Gulf  of  Mexico  to 
the  wharves  at  Punta  Gorda,  as  near  as  can  be  detenuiued  with  the  limited  data 
available,  are  as  follows,  viz : 


Volume  of 
drv<l;5ing. 


Co«t. 


I  Ctibie  yard*.  , 

1 3- foot  channel ,       4  M .  1 54 . 8  $  1 82.  :?fl5 

I4.foot  channel !       iVKi,  4«0      \  272,  Ittl 

13.foot  channel i    1.300,741      !  51,'l.258 

2Ufoot  channel 18,059.259  8, 722 '622 

_4 I : 

With  $50,000,  a  channel  100  feet  wide  and  13  feet  deep  can  be  dredged  through  sec- 
tion J,  and  the  remainder  could  be  exi)ended  near  buoy  No.  4,  oft'CajJC  Haze 

These  estimates  are  bailed  on  a  price  of  Ii5  ctmts  per  cubic  yard  for  dredging. 
With  liberal  appropriations  the  price  per  cubic  yard  would  be  less  and  the  work  ac- 
complished greater.  If,  as  seems  probable,  the  "character  of  the  bottom  will  jiermit 
the  use  of  an  hydraulic  dredge  the  cost  would  be  lessened  by  one-third  at  least. 

On  January  5,  1887,  in  accordance  with  the  provisions  of  the  riv^r  and  harbor  a<;t 
of  1886,  I  reported  that  the  fjicilitie«  offered  by  Charlotte  Harbor  wen*  sufficieut  to 
satisfy  all  legitimate  demands  of  the  existing  "commerce.  Since  that  time,  not  only 
has  the  general  commerce  of  the  harbor  increased  with  the  growth  of  the  countiy, 
but  large  and  rich  deposits  of  phosphates  have  been  dis^-overod  in  IVase  River,  fiir 
which  the  only  economical  route  for  shipment  is  via  Charlotte  Htirbor.  Alrea<ly  one 
900-ton  steamer  is  regularly  engaged  in  carrying  jthosphates  for  one  company  from 
Charlotte  Harbor  to  coastwise  points.  **  Their  sales  for  delivery  by  vessers  from 
Pnnta  Gorda  for  the  remainder  t)f  the  current  year  amount  to  10,000  tons."  The 
Pease  River  company  expect  to  ship  60,000  tons  during  1891  and  it  is  probable  that 
this  amount  will  increase  annually  for  some  time. 

At  present  phosphates  are  carried  by  rail  to  Punta  Gorda.  There  the  vessels  are 
loa<leil  to  the  depth  now  available  and  the  remainder  of  the  lading  is  completed  at 
Boca  Grande  Pa^s. 

As  shown  above,  the  numerous  shoals  of  Charlotte  Harbor  make  the  volume  of 
dredging  necessary  for  the  establishment  of  a  deep  cha'^inel  to  the  wharves  of  Punta 
Gorda  very  large.  Such  an  increase  in  the  available  depth  as  would  pennit  the  reg- 
ular Gnlf  and  coastwise  steamers  to  touch  at  the  wharves  at  all  stages  of  the  tide 
would  be  of  great  benefit,  audits  cost  would  be  warranted  by  the  commerce  served. 

I  would  therefore  recommend  the  improvement  of  the  channel  to  a  depth  of  15  feet 
at  mean  low  water. 

Letters  from  Messrs.  Mason  Young,  vice  president  of  the  Jacktionville,  Tampa  and 
Key  Weat;  and  Florida  Boutheru  railroads,  M.  T.  Singleton,  engineer  and  superin- 
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tendent  of  tlie  Peaae  River  Phosphate  Company,  and  Albert  W.  Gilc]^riBt,  of  Ptmta 
""     '     are  incloseil.* 

ery  respectfully,  yoar  obedient  servant, 


Gordajire  incloseil 


W.  M,  BlACK, 

Copteiii,  CorjM  of  Engineen, 
Brig.  Gen.  Thomas  L.  Casey, 

Chi^  of  Engineers,  U.  A  A. 


8xjpple31entary  report, 

United  States  Engineer  Office, 

8t.  Augustine,  Fla.j  February  25j  1891. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the  sur- 
vey of  Charlotte  Harbor,  Florida,  with  projects  for  its  improvement,  an<l 
a  project  for  expending  the  remainder  of  the  appropriation  of  $35,000, 
made  in  the  act  approved  September  19, 1890,  for  "  improving,  dredging, 
and  deepening  the  <?hannel  of  Charlotte  Harbor  and  Pease  Creek,  Florida, 
to  the  pier  at  Punta  Gorda,  the  terminus  of  the  Florida  Southern  Bail- 
road." 

As  stated  in  the  reports  on  the  preliminary  examination  of  Charlotte 
Haibor,  the  principal  commercial  interests  to  be  served  by  the  proi)osed 
improvement  are  those  conne<ited  with  the  shipment  of  phosphate.  The 
phosphate  is  obtained  along  the  valley  of  the  Pease.  Creek,  and  is 
brought  by  rail  to  the  terminus  of  the  Florida  Southern  Railway  at 
Punta  Gorda.  From  there  it  is  lightered  to  vessels  lying  in  the  deei)- 
water  anchorage  just  within  the  Boca  Grande  entrance  of  Charlotte 
Harbor.  At  times  a  portion  of  the  lading  of  the  vessels  is  made  at  Punta 
Gorda  and  the  remainder  at  the  anchorage.  The  present  low-watBr 
depth  to  the  wharf  at  Punta  Gorda  is  9  feet. 

As  immediat-e  relief  is  desired,  I  would  recommend  that  the  appropri- 
ation available  be  expended  in  opening  » 12-foot  channel  across  all  the 
shoals  between  the  Boca  Grande  entrance  and  Punta  Gordii.  The  width 
of  the  channel  will  depend  on  the  price  asked  for  the  dredging,  but  the 
estimates  show  that  the  amount  available  will  be  sufficient  to  make  a 
channel  with  a  least  width  of  from  50  to  60  feet.  A  continuous  depth 
greater  than  12  feet  can  not  be  obtained  under  this  appropriation.  To 
enable  vessels  to  follow  the  channel  it  sliould  be  marked  plainly  by  clus- 
ters of  piles.    The  estimated  cost  of  the  work  is  a«  follows : 

Cost  of  survey $2,000 

'Dredpng 29,300 

Marking  channel 200 

Engine45ring,  superintendence,  and  contingencies 3, 500 

Total 35,000 

On  account  of  the  extensive  shoals  of  the  harbor,  the  formation  of  a 
deep  dredged  channel  from  Boca  Grande  to  Punta  Gorda  would  be  very 
expensive.  Such  a  channel  would  require  constant  attention  and  an- 
nual dredging.  The  least  channel  depth  which  would  afford  any  great 
relief  to  commerce  is  15  feet,  and  the  cut  should  be  at  least  200  feet 
wide.    The  estimated  cost  is  as  follows: 

Dred^hiff  1.4l7,(X)Ornl)if  ynrdP,  nt  30  cents  per  yard $425,100 

Marking  channel \ 'M) 

Engineering  sind  contiugeucieM 42,  r»4ii 

Totni 468,000 

*  Not  suhmittcd. 
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Shipments  can  not  be  made  to  foreign  ports  with  economy  in  vesvsels 
drawing  less  than  18  feet  of  water.  This  depth  can  now  be  carried 
through  the  Boca  Grande  entrance.  The  extension  of  the  railway  to 
the  Boca  Grande  anchorage  would  seem  to  be  economic  necessity,  and 
it  is  unofficially  reported  that  this  extensfon  is  to  be  made.  In  this 
case  any  further  improvement  of  the  interior  channels  of  the  harbor  is 
entirely  unnecessary.  By  the  removal  of  a  few  shoals^  the  Boca  Grande 
entrance  can  be  deepened  to  23  feet.  The  stable  character  of  this 
entrance  and  of  the  other  bars  of  the  entrances  on  the  west  coast  of  the 
Florida  Peninsula  makes  it  probable  that  dredged  cuts  across  them 
would  have  a  fair  degree  of  permanence  and  could  be  maintained  with 
but  a  small  annual  outlay. 

Should  a  railroad  then  be  extended  to  the  Boca  Grande  anchorage, 
I  would  recommend  that  the  improvement  of  the  harbor  be  restricted 
to  work  at  the  entrance. 

The  estimated  cost  of  dredging  a  channel  300  feet  wide  and  23  feet 
deep  from  the  Gulf  of  Mexico  to  the  anchorage  within  the  Boca  Grande 
entrance  is  as  follows : 

For  dred^g  107,000  cubic  yards,  at  30  cents  per  yard $32, 100 

EngineeniLg,  sapenntendence,  and  contingencies 3, 200 

Total : 36,300 

These  estimates  are  based  upon  the  results  of  the  recent  survey  of 
the  harbor.  The  cost  of  dredging  will  be  increased  by  small  appropria- 
tions. An  outline  tnicing  showing  the  position  of  the  proposed  cuts  is 
forwarded  here^vith. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Black, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  Wm.  P.  Oraighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[First  indorsement.] 

TJ.  S.  Engineer  Office, 
Baltimore,  Md.j  February  28, 1891. 
Bespectfully  submitted  to  the  Chief  of  Engineers,  and  recommended 
for  favorable  consideration. 

Wm.  p.   CBAIGHtLL, 

Colonel,  Corps  of  Engineers, 


O  20. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  ST.  AUGUSTINE  HARBOR,  FLORIDA. 

St.  Augustine,  Fla.,  Juhj  11,  1889. 
SiB:  By  a  resolution  adopted  by  this  body  at  a  regular  meeting  held 
on  the  11th  day  of  July,  1889,  it  was  resolved  that  the  honorable  Sec- 
retary of  War  be  petitioned  by  this  body,  representing  the  citizens  of 
the  said  city  of  St.  Augustine,  for  permission  to  fill  in  and  utilize  for 
city  purposes  the  spaces  in  Bay  street  of  said  city  projecting  west- 
wardly  from  the  sea  wall  and  commonly  designated  as  the  ^^  basins.'^ 
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Therefore,  in  pursuance  to  said  resolution,  we  would  respectfully  call 
your  attention  to  tlie  fact  that  said  '*  basins,"  fomi  very  awkward  ob- 
structions in  the  principal  street  of  our  city,  causing  the  said  street  to 
deviate  in  its  course,  to  the  material  inconvenience  of  the  traveling  pub- 
lic; and  as  our  city  is  undergoing  a  period  of  substantial  and  perma- 
nent progression,  and  the  commerce  of  the  city  is  largely  increasing 
every  year,  it  is  absolutely  necessary'  that  our  narrow  streets  should 
have  every  obstruction  and  impediment  removed,  thereby  affording  our 
steadily  increasing  jiopulation  the  full  and  uninterrupted  use  of  our 
streets  and  highways. 

We  would  also  call  your  attention  to  the  fact  that  said  basins  are 
receptacles  of  filth  and  garbage,  and  consequently  are  seriously  detri- 
mental to  the  health  of  our  city,  and  are  of  very  little  practical  use  to 
any  class  of  our  citizens,  and  of  no  use  or  benefit  to  the  military  or  naval 
forces  of  the  Government. 

Therefore,  in  consideration  of  the  foregoing  facts,  we  would  respect- 
iiilly  ask  that  this  council  be  granted  permission  to  fill  in  said  ba^sins, 
thereby  straightening  and  improving  our  city  front,  and  also  abating  a 
serious  nuisance  and  menace  to  the  sanitary  condition  of  our  city. 

[SEAL.]  John  P.  Whitney, 

President  of  Board  of  Aldermen. 

Attest: 

J.  A.  XJsiNA, 

City  Clerk. 

To  the  honorable  Secretary  op  War. 

As  mayor  of  the  city  of  St.  Augustine  I  approve  the  above  action  of 
the  council,  but  would  ask  that,  should  the  request  be  granted,  it  be 
stipulated  that  the  space  so  filled  in  be  utilized  for  i>ublic  park  and 


street  purposes  only. 


W.  S.  M.  PlNKHAM, 

Mayor. 


[Fifth  imloraoment.] 


Office  Chief  op  Engineers, 

U.  S.  Army, 
Oefoher  21,  1889. 
Respectfully  referred  to  Capt.  W.  M.  Black,  Corps  of  Engineers,  for 
investigation  and  report.    »    »    * 
By  conunaud  of  Brigadier-General  Casey: 

Clinton  B.  Sears, 
Captain,  Corps  of  Engineers. 

[Sixth  indorsement.] 

U.  S.  Engineer  Office, 
St.  Augnstine,  Fl<i>.,  November  20,  1889. ' 

Eespectfiilly  retnnied  to  the  Chief  of  Engineers,  11.  S.  Army. 

*  "•  •  *  •  *  # 

It  is  essential  for  the  preservation  and  protection  of  the  harbor  that 
pier  and  bulkhead  line;-;  should  be  est^ablished  in  the  manner  prescribed 
in  section  12  of  the  river  and  harbor  ac*t  of  August  11,  1888. 

W.  M.  Black, 
Captain^  Corps  of  Engvneers. 
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[Seventh  indnrseniPDt.  ] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
December  ii,  1SS9. 
Bespectfully  returned  to  the  Secretary  of  War. 

•  •     *  •  •  *  •  * 

Capt.  W.  M.  Black,  Corps  of  En^neers,  the  officer  in  charge  of  tlie 
fort  at  St.  Augustine,  to  whom  this  paper  was  referred,  reports  ♦  ♦  • 
that  it  is  essential  for  the  preservation  of  the  harbor  that  pier  and  bulk- 
head lines  be  established. 

I  would  further  recommend  that  a  Board  of  officers  of  the  Corps  of 
Engineers,  to  consist  of  Capt.  W.  M.  Black,  First  Lieut.  O.  M.  Carter, 
First  Lieut.  D.  DuB.  Gmllard,  be  constituted,  under  section  12  of  the 
river  and  harbor  act  of  August  11, 1888,  to  meet  at  St.  Augustine,  Fla., 
at  as  early  a  day  as  practicable,  to  establish  harbor  lines  for  this  har- 
bor. 

If  this  be  approved,  the  necessary  orders  can  be  issued  from  this 
office. 

Thos.  Lincoln  Casey, 
Brig.  Gen.j  Chief  of  Engineers. 

•  •••••* 

[Tenth  indonement.] 

War  Department,  January  6, 1890. 

Bespectfully  returned  to  the  Chief  of  Engineers. 

•  •••••• 

The  recommendation  of  the  Chief  of  Engineers  for  the  appointment 
of  a  Board  to  establish  harbor  lines  is  approved. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

CJiief  Clerk. 


report  of  board  of  engineers. 

United  States  Enoinebr  Office, 

St.  Augustine^  Fla.,  January  26^  1891. 
Proceedings  and  report  of  Board  of  Engineers  convened  by  the  fol- 
lowing special  order: 

Headquarters,  Corps  of  Exgineers, 
Unitei?  Stait.8  Army, 
Washington,  D.  C,  January  S^  1890. 
Special  Orders  No.  3. 

By  direction  of  the  Secretary  of  War,  a  board  of  officers  of  the  Corps  of  Engineers, 
to  consist  of  Capt.  William  M.  Black,  First  Lieut.  Oberlin  M.  Carter,  First  Lieut. 
David  DuB.  Graillard,  will  convene  at  St.  Augustine,  Fla.,  at  as  early  a  day  as  prac- 
ticable, upon  the  call  of  the  senior  member,  to  establish  the  hari)or  lines  in  St. 
Augustine  Harbor,  Florida,  in  accordance  with  section  12  of  the  river  and  harbor  act 
of  August  11, 1888. 

Upon  completion  of  the  duties  assigned  them  the  members  of  the  Board  will  return 
to  tneir  proper  stations. 
The  Journeys  reouired  under  this  order  are  necessary  for  the  public  service. 
By  command  of  Brigadier-General  Casey: 

Clinton  B.  Sears, 
Captain,  Corps  of  Engineers. 
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The  Board  met  in  pursuance  of  the  above  order  on  January  24,  1890, 
and  after  inspecting  all  maps  and  pai>ers  relating  to  the  subject  deemed 
the  data  on  hand  insufficient  and  ordered  a  survey  to  be  made  compris- 
ing the  St.  Sebastian  Biver  and  the  marshes  surrounding  the  city. 

Owing  to  sickness  in  the  office  force,  this  survey  was  not  completed 
until  late  in  June. 

It  was  then  deemed  best  to  postpone  the  next  meeting  of  the  Board 
untU  winter,  owing  to  the  absence  during  the  summer  of  the  largest 
property-owners  of  St.  Augustine. 

The  Board  met  again  on  January  19, 1891,  at  which  meeting  all  citi- 
zens interested  in  the  location  of  harbor  lines  were  invited  to  appear 
and  present  their  views. 

In  response  to  this  invitation  a  number  of  persons  appeared  at  the 
meeting  of  the  Board. 

The  Board,  having  conferred  with  the  persons  present  and  having 
examined  the  harbor  and  the  data  relating  thereto,  has  the  honor  to 
submit  the  following  report: 

The  Board  finds  that  no  harbor  or  port-warden  lines  are  established 
here  and  that  there  is  nothing  to  define  the  extent  of  the  harbor.  The 
board  has  therefore  adopted  the  limits  shown  on  the  accompanying 
blue  print. 

The  Board  deems  it  necessary  to  establish  two  lines,  the  pier-head 
Une  being  one,  beyond  which  no  pile  structure  shall  extend,  and  the 
bulkhead  line,  one  beyond  which  no  solid  filling  shall  be  permitted. 

Computations  show  that  should  the  entire  shore  line  of  the  harbor 
be  filled  solidly  out  to  the  bulkhead  line  the  tidal  prism  would  be 
reduced  only  about  2  per  cent. 

As  the  channel  of  the  St.  Sebastian  Eiver  is  kept  open  almost  en- 
tirely by  the  aid  of  the  tidal  basin  lying  north  of  the  railroad  bridge, 
the  bulkhead  line  has  been  there  located  so  as  not  to  diminish  iMs 
tidal  prism  appreciably. 

Should  ftiture  improvements  give  deep  water  on  the  bar,  aU  heavy 
shippingmustof  necessity  find  harbor  in  the  North  Biver,  owing  to 
insufficient  depth  in  front  of  the  city. 

Both  the  pier  and  bulkhead  lines  proposed  are  shown  on  the  accom- 
panying blue  print*  and  the  bulkhead  line  is  in  addition  described  in 
the  accompanying  paper. 

The  Board  then  adjourned  sine  die. 

Eespectftilly  submitted. 

W.  M.  Black, 
Captain^  Corps  of  Engineers. 
O.  M.  Carter, 
First  lAeut.j  Corps  of  Engineers. 

D.  D.  Gaillard, 
First  Lieut.,  Corps  of  Engineers. 

[Hist  indonement.] 

Ofpiob  Chief  of  ENaiNEERs, 

U.  S.  Army, 
February  18, 1891. 
Respectfully  submitted  to  the  Secretary  of  War. 
It  having  become  manifest  to  the  Secretary  of  War  that  the  estab- 
Ushmeut  of  harbor  lines  was  essential  to  the  preservation  and  protec- 

«    **  Omitted] 
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tion  of  St.  Aiignstiue  Harbor,  Florida,  a  Board  of  Eiiiu^iueers  ^as,  by 
bis  direction,  constituted  by  Special  Orders  Xo.  15,  IToadciuarters,  Corps 
of  Engineers,  January  8, 1890,  to  consider  and  report  upon  the  subject 
of  such  harbor  lines  in  accordaiice  with  the  provisions  of  the  river  and 
harbor  act  of  August  11, 1888. 

In  compliance  with  this  order  the  said  Board  of  Engineers  now  sub- 
mits a  report,  dated  January  26, 1891^  recommending  for  the  approval 
of  the  Secretary  of  War  the  harbor  Imes  described  in  the  within  report 
and  accompanjring  paper  £^nd  delineated  upon  the  inclosed  chart,  viz: 
(1)  West  side  of  li^orth  Beach.  (2)  St.  Anastasia  Island.  (3)  St. 
Augustine^  east  side,  and  dan  Sebastian  Biver.  (4)  Island  in  San  Se- 
bastian Eiver,  WNW.  from  San  Marcos  HoteL 

It  is  recommended  that  the  lines  selected  be  approved  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  the  tracing  sub- 
mitted. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers, 

War  Depart^eent,  February  20^  1891. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Redfield  Proctor,  - 

Secretary  of  War. 


IXK3ATION  OF  PIER  AND  BULKETEAD  LINES,  HARBOR  OP  ST.  AUGUSTINE,  FLORIDA,  AS 
RECOMMENDED  BY  BOARD  OF  ENOINKERS  CONVENED  BT  SPECIAL  ORDERS  NO.  3, 
DATED  HEADQUARTERS  COUPS  OF  ENGINEERS,  U.  8.  ARMY,  WASHINGTON,  D.  C, 
JANUARY  8,  1890,  TO  ACCOMPANY  THE  MAP  OF  THE  HARBOR  SUBMITTED  WITH  THE 
REPORT  OF  THE  BOARD  DAT£<>  JANUARY  26,  1891. 


The  bulkhead  line  is  shown  thus : 
The  pierhead  line  is  shown  thus : 


The  pier  lines  may  be  located  at  any  point  by  measurements  from  the  bulkhead 
line. 

The  bulkhead  line  may  be  located  by  reference  to  the  following  triangolation  sta- 
tions of  the  snrvey  of  St.  Augustine  Harbor  of  1887 : 

North  Point  (near  southern  end  of  North  Beach). 

St.  Augustine  Light-House  (St.  Anastasia  Island). 

Shell  Sank  (western  shore  of  St.  Anastasia  Island). 

San  Marco  Hotel  (flagstaff  on  central  tower). 

Fort  Marion  (northeast  tower). 

8t.  Francis  Barracks  (see  notes  of  survey). 

The  bearings  refer  to  the  true  meridian.  The  magnetic  variation  in  1887  was  2^ 
21' east. 

DESCRIPTION  OF  BULKHEAD  LINES. 

1.  West*  side  of  North  beach. — Commencing  at  a  point  on  groin  No.  2  (south  end  of 
North  Beach)  distant  800  feet  from  North  Point,  thence  N.  56^  6'  W.  a  distance  of  420 
feet,  thence  N.  31<^  50"  W.  a  distance  of  2,880  feet,  thence  N.  17^  30'  W.  a  distance  of 
2.584  feet,  thence  N.  1(P  50'  W.  a  distance  of  1,870  feet  to  a  point  on  the  west  shore 
lUie  of  North  Beach,  from  which  point  North  Point  bears  S.  26^  lO'  E.  and  San  Mar- 
cos Hotel  bears  S.  33^  45'  W. 

2.  St.  Anastasia  Island,  commencing  at  a  point  on  groin  No.  1  (east  side  of  island) 
distant  180  feet  out  from  shore  end  of  groin :  thence  N.  48°  30'  W.,  a  distance  of  1,380 
feet;  thence  N. 39°  35'  W.,  a  distance  of  870  feet:  thence  N.  32°  7'  W.,  a  distance  of 
2,185  feet;  thence  around  the  north  end  of  the  island  on  a  circular  arc  (of  1,360  feet 
radius),  from  whose  center  North  Point  bears  N.  62°  E.  and  light-house  bears  S.  42°  30' 
E.,  to  a  point  in  line  with  Fort  Marion  and  said  center ;  thence  S.  9°  8'  W.,  a  distance 
of  515  feet;  thence  S.  4°  38'  £.,  a  distance  of  650  feet;  thence  S.  15°  5'  E..  a  distance 
of  1,475  feet ;  thence  8. 51°  30'  B,,  a  distance  of  1,445  feet ;  thence  S.  23°  40'  E. ,  a  dis- 
tance of  1,040  fiaet,  to  a  point  at  the  mouth  of  Quarry  Creek,  from  which  light-house 
l>ear8  N.  88©  38'  E.  and  Shell  Bank  bears  S.  7°  30'  W. ;  thence  (up  Quarry  Creek)  S.  45° 
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30'  E.,  a  distance  of  1,520  ftet ;  fcheiire  S.  30^  5'  E..  a  distance  of  860  feet ;  theno©  S.  63^ 
36'  B.f  a  distance  of  490  feet;  theuce  2S.  45^  32'  £.,  a  distance  of  250  feet;  thence  126° 
aronnd  a  circular  arc  (of  330  feet  radius)  from  whose  center  liflrht-house  bears  N.23° 
38'  E.  and  barracks  bears  N.  58^  40'  W.,  to  a  point  in  line  with  barracks  and  said  cen- 
ter ;  returning  on  opposite  shore  of  Quarry  Creek,  commencing  at  a  point  in  line  with 
barracks  and  center  last  located,  55  feet  from  point  last  locat^;  thence  126^  aronnd 
a  circular  arc  (of  275  feet  radius)  described  from  said  center;  thence  N.  60°  W.,  a  dis- 
tance of  300  feet;  thence  N.78<^  40' W.,  a  distance  of  260  feet;  thenceN.58°  W.,  adistanoe 
of  310  feet;  thence  N.  34°  16'  W.,  a  distance  of  1,010  feet;  thence  N.  50°  30'  W.,  a  dis- 
tance of  1,010  feet  to  a  point  at  the  mouth  of  Quarry  Creek,  from  which  light-house 
bears  N.  81°  50'  E.  and  Shell  Bank  bears  S.  8°  ^'  W. ;  thence  S.  22°  45'  W.,  a  distance 
of  480  feet;  thence  8.1°  £.,a  distance  of  1,580  feet*;  thence  6.21°  W.,a  distance  of 
800  feet  to  Shell  Bank;  thence  S.  16°  50'  W.,  a  distance  of  825  feet;  thence  8. 29°  54' 
W.,  a  distance  of  1,650  feet;  thence  S.  16°  45'  W.,  a  distance  of  2,700  feet. 

3.  St.  Augustine,  east  side,  and  San  Sebastian  River,  commencing  on  the  shore  north 
of  Comache  Creek  on  west  shore  of  North  River  at  a  point  from  which  North  Point 
bears  8.  40°  20'  E.  and  San  Marcos  Hotel  bears  S.  22°  20'  W. ;  thence  S.  18°  E.,  a  dis- 
tance of  3,400  feet ;  thence  S.  62^  15'  W.,  a  distance  of  1,340  feet ;  thence  S.  79°  52'  W., 
a  distance  of  1,100  feet,  to  a  point  on  north  shore  of  Hospital  Creek ;  thence  along  said 
shore  following  line  of  marsh  us  shown  on  map ;  returning  along  opposite  shore  of 
creek  as  shown  on  map  to  a  point  at  the  mouth  of  the  creek  from  which  North  Point 
bears  S.  73°  35'  E.  and  San  Marcos  Hotel  bears  S.  38°  5'  W. ;  thence  S.  5°  W.,  a  dis- 
tance of  150  feet;  thence  S.  35°  20'  W.,  a  distance  of  960  feet;  thence  S.  22°  15'  W.,  a 
distance  of  870  feet ;  thence  S.  4°  30'  W.,  a  distance  of  1,200  feet  to  a  point  on  water 
battery  of  Fort  Marion  in  line  with  N£.  tower  of  Fort  Marion  and  point  last  located ; 
thence  along  face  of  said  battery  and  connecting  sea  wall  to  southern  extremity  of 
sea  wall  (from  which  point  barracks  bears  N.  40°  35'  W.,  a  distance  of  470  feet): 
thence  S.  27°  53'  E.,  a  cUstance  of  1^636  feet;  thence  S.  17°  45'  E.  a  distance  of  1,737 
feet ;  thence  S.  6°  10'  E.  a  distance  of  1,025  feet  to  a  point  from  which  barracks  bears 
N.  20^  45'  W.  and  Shell  Bank  bears  N.  73°  5'  E. ;  thence  S.  21°  35'  W.,  a  distance  of 
2,075  feet;  thence  SS'-'  25'  around  a  tangential  circular  arc  (of  150  feet  radius)  at 
the  mouth  of  the  San  Sebastian  River;  thence  (up  said  river)  tangentialljr  N.  70° 
W.,  a  distance  of  1,870  feet;  thence  N.  89°  W.,  a  distance  of  750  feet,  to  a  pomt  from 
which  Shell  Bank  bears  N.  69°  50'  E.  and  San  Marcos  Hotel  bears  N.  40'  E. ;  thence 
N.  21°  10'  W.,  a  distance  of  380  feet;  thence  N.  1°  35'  W.,  a  distance  of  420  feet; 
thence  N.  13°  15'  E. .  a  distance  of  1,745  feet ;  thence  79°  10'  around  a  tangential  cir- 
cular arc  (of  450  leet  radius),  from  whose  center  Shell  Bank  bears  S.  80°  40'  £. 
and  Fort  Marion  bears  N.  12°  37'  E. ;  thence  tangentially  N.  65°  55'  W.,  a  distance 
of  970  feet;  thence  N.  84°  5'  W.,  a  distance  of  410  feet;  thence  S.  88°  15'^  W.,  a  dis- 
tance of  490  feet;  thence  N.  65°  45'  W.,  a  distance  of  530  feet;  thence  123°  30' 
around  a  tangential  circular  arc  (of  580  feet  radius)  froiA  whose  center  Shell  Bank 
bears  S.  70°  30'  E.  and  Fort  Marion  bears  N.  32°  E. ;  thencie  tancentially  N.  59°  45' 
E.,  a  distance  of  1,240  feet;  thence  90°  aronnd  a  tangential  circmar  arc  (of  420  feet 
radius);  thence  tangentially  N.  32°  15'  W.,  a  distance  of  185  feet;  thence 60°  around 
a  circular  arc  (of  370  feet  radius)  from  whose  center  Shell  Bank  bears  S.  55°  15'  £. 
and  Fort  Marion  bears  N.  40°  22^  E. ;  thence  tangentially  N.  41°  10'  W.,  a  distance  of 
^  feet ;  thence  53°  35'  aronnd  a  tangential  circular  arc  (of  370  feet  radius) ;  thence 
N.  55°  W.,  a  distance  of  290  feet;  thence  S.  82°  45'  W.,  a  distance  of  130  feet;  thence 
N.  12°  20'  W.,  a  distance  of  245  feet;  thence  N.  82°  45'  E.  a  distance  of  130  feet ;  thence 
N.  12°  20'  W.,  a  distance  of  660  feet;  thence  29°  around  a  tangential  circular  arc  (of 
1,300  feet  radius),  from  whose  center  Shell  Bank  bears  S.  42°  30'  E.  and  Fort  Marion 
bears  N.  55°  40'  E.:  thence  tangentially  N.  16°  40'  E.,  a  distance  of  916 feet ;  thence  due 
north  a  distance  ot  700  feet ;  thence  N.  7°  22'  W.,  a  distance  of  1,100  feet ;  thence  N.  2° 
40'  E.,  a  distance  of  860  feet;  thence  N.  7^  10'  W.,  a  distance  of  1,196  feet;  thence  N. 
13°  45'  W.,  a  distance  of  1,080  feet ;  thence  N.  26°  15'  W.,  a  distance  of  1,564  feet ;  thence 
60°  around  a  tangential  circular  arc  (of  460  feet  radius)  to  intersection  of  shore  line 
and  south  side  of  bridge ;  returning  along  the  opposite  shore  of  San  Sebastian  River, 
commencing  at  intersection  of  south  side  of  bridge  and  inner  marsh  line  (from  which 
pomt  San  Xlarcos  Hotel  bears  S.  42°  50'  E.)  thence  S.  6°  E.,  a  distance  of  310  feet; 
thence  79°  45'  around  a  tangential  circular  arc  (of  3§0  feet  ra^dius) ;  thence  tangenti- 
allv  41°  30'  around  a  reverse  circular  arc  of  same  radius;  thence  tangentiallv  S.  44° 
15'" E.,  a  distance  of  780  feet ;  theuce  S.  18°  50'  W.,  a  distance  of  1,130  feet ;  thence  45° 
15'  aroimd  a  tangential  circular  arc  (of  910  feet  radius) ;  thence  tangentially  159°  30' 
around  a  reverse  circular  arc  (of  230  feet  radius) ;  thence  559  45'  around  circular  arc 
(from  whose  center  the  point  last  located  bears  N.  57°  45'  E.,  a  distance  of  600  feet); 
thence  tangentially  74°  30'  around  a  reverse  circular  arc  (of  600  feet  radius) ;  thence 
tangentially  47°  around  a  reverse  circular  arc  (of  910  feet  radius) ;  thence  tangentially 
S.  2-  45'  E.,  a  distance  of  560  feet ;  thence  around  a  circular  arc  (of  940  feet  radius)  to  a 
point  bearing  S.  2°  45'  E..  a  distance  of  950  feet  from  point  last  located ;  thence  8.  2^ 
45'  E.,  a  distance  of  520  leet  td  a  point  from  which  Fort  Marion  bears  N.  67°  30'  E. 
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and  Shell  Bank  bears  S.  55  -  20'  E. ;  thence  N.  38'  E.  a  distance  of  380  feet;  thence 
127^  54'  around  a  tangential  circular  arc  (of  100  feet  radiuR) ;  thence  tangentially  S. 
14'  B'  E.,  a  distance  of  237  feet;  thence  95^  34'  around  a  tangential  circular  arc  (of 
200  feet  racliuH);  thence  tangentially  N.  70^  20'  E.,  a  distance  of  125  feet;  thence 
99^  40^  around  a  tangential  circular  arc  (of  100  feet  radius) ;  thence  tangentially  S. 
1(K  E.,  a  distance  of  890  feet ;  thence  S.  46^  22'  E.,  a  distance  of  815  feet;  thence8402' 
around  a  tangential  circular  arc  (of  200  feet  railins) ;  thence  tangentially  S.  37°  40^ 
W.,  a  distance  of  970  feet ;  thence  112<^  around  a  tangential  circular  arc  (of  200  feet 
radius)  froui  whose  center  Fort  Marion  bears  N.  40^  ^'  E.  and  Shell  Bank  bears  S. 
65<^  20'  E. ;  thence  tangentially  and  up  creek  along  marsh  line,  returning  alone  south 
shore  of  creek  to  a  point  S.  22^  W.,  a  distance  of  150  feet  from  the  point  at  end  of  arc 
last  located  on  opposite  shore  of  creek ;  thence  62^  around  a  tangential  circular  arc 
(of  200  feet  radius) ;  thence  tangentially  91°  30'  around  a  reverse  circular  arc  (of  840 
feet  radius),  from  whose  center  Tort  Marion  bears  N.  31°  30'  E.  and  Shell  Bank  bears 
S.  70°  30'  E. ;  thence  tangentially  8.  57°  35'  E^  a  distance  of  500  feet ;  thence  S.  63° 
37'  E.,  a  distance  of 700  feet;  thence  S.  87°  20'  E.,  a  distance  of  965  feet ;  thence  S. 74° 
20'  E.,  a  distance  of  310  feet ;  thence  107°  20'  around  a  tangential  circular  arc  (of  200 
feet  radiiu)),  firom  whose  center  Fort  Marion  bears  N.  12°  w'  E.  and  Shell  Bank  bears 
S.  81°  15'  E. ;  thence  tangentially  S.  33°  W.,  a  distance  of 360  feet:  thence  S.22°  W.,  a 
diKtance  of  510  feet;  thence  S.  4°  55'  W.,  a  distance  of  760  feet ;  thence  70°  around  a 
tangential  circular  arc  (of  380  feet  radius),  from  whose  center  Fort  Marion  bears  N. 
14^-*  37'  E.  and  Shell  Bank  bears  N.  81°  35' E.,  thence  tangentially  and  up  creek  along 
marsh  line,  returning  on  south  side  of  creek  to  a  point  from  which  center  last  lo- 
cated bears  N.  15°  5'  W.,  a  distance  of  430  feet;  thence N.  74°  55'  E.,  a  distance  of  260 
feet ;  thence  120°  around  a  tangential  circular  arc  (of  100  feet  radius) ;  thence  tan- 
geutiaUy  104°  45'  around  a  reverse  circular  arc  (of  650  feet  radius),  from  whose  cen- 
ter FortMarion  bears N. 7°  5'  E.  and  Shell  Bank  bears  N.  72°  E. ;  thence  tangentially 
S.  89°  50'  E.,  a  distance  of  550  feet ;  thence  S.  61°  E.,  a  distance  of  1,525  feet ;  thence  77° 
around  a  tangential  circular  are  at  the  mouth  of  San  Sebastian  River  (of  300  feet 
radius),  fnmi  whose  center  San  Marcos  Hot-el  bears  N.  9°  27'  W.  and  light-house  bears 
N.  45°  35'  E. 

4.  Island  in  San  Sebastian  River,  WNW.  from  San  Marcos  Hotel,  conmiencing 
at  a  point  at  the  southern  end  of  the  island,  from  which  point  North  Point  bears  N. 
H«-  r  E.  and  Shell  Bank  bears  S.  43°  20'  E. ;  thence  N.  21°  SO'  E.,  a  distance  of  1,000 
feet;  thence  122°  around  a  tangential  circular  arc  (of  383  feet  radius);  thence  tan- 
gentially S.  79°  30'  W.,  a  distance  of  ^50  feet;  thence  S.  54°  30'  W.,  a  distance  of  290 
feet ;  thence  S.  31°  15'  E.,  a  distance  of  715  feet ;  thence  S.  24°  E.,  a  distance  of  660  feet 
tu  the  point  of  beginning  at  the  southern  end  of  the  island. 

W.  M.  Black, 
Captain,  Corps  of  Entfineers, 

O.  M.  CAR-reii, 
First  Lieutenant,  Corpa  of  Engineers, 

D.  D.  Gailiari), 
First  Lieatenant  of  Engineers, 
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APPENDIX  P. 


IMPBOYEMEKT  OF  CERTAIN  RIVERS  IN  GEORGIA,  FLORIDA,  AND  ALA- 
BAMA, AND  OF  APALACHIOOLA  BAY  AND  HARBOR  AT  PENSACOLA, 
FLORIDA. 


BEPOBT  OF  CAPTAIN  PHILIP  Jf.  PBICE,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1891,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Apalachicola  Bay,  Florida. 

2.  Apalachicola  River,  Florida,  includ- 

ing Lee  Slongh. 

3.  Flint  River,  Georgia. 

4.  Chattahoochee  River,    Georgia  and 

Alabama. 

5.  La  Grange  Bayou  and  Holmes  River, 

Florid. 

6.  Chootawhatchee  River,  Florida  and 

Alabama. 


7.  Harbor  at  Pensacola,  Florida. 

8.  Escambia  and  Conecuh  rivers,  Flor- 

ida and  Alabama. 

9.  Alabama  River,  Alabama. 

10.  Tallapoosa  River,  Alabama. 

11.  Coosa  River,  Georgia  and  Alabama. 

12.  Operating  and  care  of   canals   aud 

other  works  of  navigation  on  Coosa 
River,  Georgia  and  Alabama. 

13.  Cahaba  River,  Alabama. 


EXAMINATIONS. 


14.  Chattahoochee  River,  Georgia  and 
Alabama,  between  West  Point  and 
Franklin. 


15.  Alabama  River,  Alabama,  to  ascer- 
tain cost  of  securing  a  6-foot  chan- 
nel at  low  water,  from  mouth  to 
Wetumpka. 


United  States  Engineer  Office, 

Montgomery,  Ala.,  July  10,  1891. 
General:  I  have  the  honor  to  forward  herewith  annual  reports  in 
duplicate  for  the  fiscal  year  ending  June  30, 1891,  upon  the  works  under 
my  charge. 

Very  respectfully,  your  obedient  servant, 

Philip  M.  Price, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  iS.  A. 

1003 
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Pi. 

IMPROVEMENT  OF  APALACHICOLA  BAY,  FLORIDA. 
PLAN  OF  IMPROVEMENT. 

Under  an  act  of  Congress  approved  July  11, 1870,  an  examination 
and  partial  survey  at  the  mouth  of  Apalaehicola  River,  with  a  view 
to  its  improvement,  was  made  in  1871,  and  a  ftirther  examination  was 
made  in  1879,  for  the  purpose  of  ascertaining  the  changes  which  had 
taken  place  since  1871.  The  minimum  depth  of  water  over  the  bar  at 
the  mouth  of  the  river  was  3  J  feet. 

These  examinations  resulted  in  the  adoption  of  a  plan  of  improve- 
ment which  contemplated  the  dredging  of  a  straight  channel  through 
the  l)ar  at  the  mouth  of  the  river  to  a  depth  of  11  feet  and  a  width  of 
100  feet,  to  be  afterwards  increased  to  200  feet  if  the  first  cut  should 
produce  results  that  would  warrant  it.  During  the  progress  of  the 
V?  ork  it  has  been  urged  that  suflScient  appropriations  should  be  made 
to  complete  the  cut  through  the  bar.  It  was  thought  that  a  continu- 
ous dredged  channel  of  the  approved  width  and  depth  might  be  to 
some  extent  self-sustaining,  but  ftinds  have  never  been  available  ibr 
dredging  the  channel  called  for  by  the  approved  project. 

The  original  estimate  of  the  cost  of  the  improvement  was  $100,000. 
Dredging  has  been  done  from  time  to  time,  as  funds  have  been  avail- 
able, since  1881,  but  on  account  of  the  limited  appropriations  the 
dredged  cut  has  never  exceeded  90  feet  in  width  and  9J  feet  in  depth. 
The  last  dredging  was  completed  on  May  10, 1890,  at  which  time  the 
dredged  channel  had  a  depth  of  8  feet  at  mean  low  water,  and  a  maxi- 
mum width  of  90  feet. 

APPROPRIATIONS. 


June  14,  1880 $10,000 

March3,  1881 10,000 

August  2, 1882 25,000 

Julv5,  1884 10,000 

Augusts,  18^6 12,000 


Aujrust  11,  1888 $20,000 

September  19, 1890 20,000 

Total 107,000 


WORK  DONE  DURING  THE  PAST  FISCAL  YEAR. 

In  accordance  with  the  api>roved  project,  a  survey  of  the  mouth  of 
the  Apalaehicola  Kiver  and  of  a  portion  of  Apalaehicola  Bay  was  begun 
in  February,  1891,  by  Assistant  Engineer  Thomas  Robinson.  His  report 
was  submitted  on  May  5, 1891,  and  forwarded  to  the  Chief  of  Engineers 
with  my  report  of  May  15, 1891. 

This  survey  shows  that  the  dredged  channel  has  shoaled  2  feet  on  it-s 
outer  half,  and  1  foot  on  the  inner  i)ortion.  The  Bulkhead  Shoal — on 
which  there  is  but  6  feet  of  water — ^now  forms  the  most  serious  obstruc- 
tion to  the  commerce  of  Apalaehicola  Bay,  and  in  the  above-mentioned 
report  1  recommended  the  expenditure  of  the  available  funds  in  dredg- 
ing a  channel  through  this  shoal  to  a  depth  of  9  feet,  and  to  as  great  a 
width — not  exceeding  100  feet — as  is  practicable. 

The  trade  of  Apalaehicola  consists  mainly  of  the  exportation  of  lum- 
ber. The  ships  usually  enter  by  the  East  Pass,  and  lie  near  the  entrance, 
and  the  lumber,  with  which  they  are  to  be  loaded,  is  towed  in  rafts 
from  the  mills  in  the  river  by  tugs  drawing  4  or  5  feet.  With  a  9-foot 
channel  through  Bulkhead  Shoal,  vessels  can  be  brought  several  miles 
nearer  the  mills  for  x>artial  loading. 
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My  Fecommendation  for  the  dredging  of  a  channel  through  Bulkhead 
Shoal  having  been  approved  by  the  Chief  of  Engineers  on  May  20, 1891, 
proposals  for  doing  the  work  were  requested  by  an  advertisement  dated 
June  10, 1891.  The  proposals  are  to  be  opened  on  July  15, 1891.  If  rea- 
sonable bids  are  received  in  answer  to  the  advertisement,  it  is  proposed 
to  exx)end  the  entire  sum  now  available  in  dredging. 

RECOMMENDATIONS. 

At  the  present  rate  of  shoaling  of  the  dredged  cut  through  the  bar 
at  the  mouth  of  the  river,  it  is  anticipated  that  by  next  year  it  will  be 
necessary-  to  redredge  tliis  channel.  If  this  is  not  done,  it  is  probable 
that  its  navigation  by  the  tugs,  now  employed  in  carrying  on  the  business 
of  the  port,  will  be  very  much  impeded,  if  not  entirely  stopped. 

The  estimated  cost  of  dredging  a  channel  of  the  approved  depth  of 
11  feet,  and  width  of  100  feet,  is  $60,000,  and  to  do  the  work  econom- 
ically, the  whole  amount  should  be  appropriated  at  one  time. 

Money  utatement. 

July  1,  1890,  balance  unexpended $l,9i)0.B2 

Amount  appropriated  by  act  approved  September  19,  1890 20, 000. 00 

21,990.62 
June  30;  1891,  amount  expended  during  tiHral  year 3, 529. 38 

Jnly  1,  1891,  balance  unexpended 18, 461. 24 

July  1, 1891,  outstanding  liabilities 3. 50 

July  1,1891,  balance  avaUable 18,457.74 

f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    60, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  act«  of  1866  and  1867. 


COMatERCIAL  STATISTICS  FOR  APALACHICOLA  BAY,    PLORIDA. 

Statement  of  the  commerce  of  the  port  of  Apalarhieola,  Fla.ffrom  July  /,  JSOO,  to  June  SO 

1891  y  inclusive. 

Custom-house  receipts;  from  all  sources: 

Duties  on  imports $361.38 

Tonnaee  duties 633.99 

Miscellaneous  custom  receii)ts 15. 00 

Official  fees 248.33 

Total 1,258.70 

Number  of  vessels  entered,  79 tons. .  34, 428 

Number  of  vessels  cleared,  Ki ilo . . .  ;^8,  634 

Numljer  of  vessels  employed  iu  the  trnftic  of  Apaluchicola  Bay 86 

Numl>6r  of  superficial  feet  of  timber  and  lumber  exported 30, 330, 933 

Estimated  number  of  vessels  and  river  stenmcra  arrived  and  departed  ...  670 

Estimated  tonnage  of  above  vessels 85, 000 

Value  of  exports  to  foreign  ports 122, 359 

Value  of  exports  to  coastwise  ports 340, 000 

Total  value  of  exports 462,359 

Value  of  imports  from  foreign  ports 1, 247 

Value  of  imports  from  coastwise  ports 27, 000 

Total  value  of  imports 28,247 

Total  value  of  imports  and  exports 490, 606 

Estimated  value  of  exports  to  coast wiko  ports  by  sail  vesnels  and  river 

steameTH.  which  do  not  enter  or  clear  from  the  custom-house 625, 000 

Estimated  value  of  imports  to  coiistwise  ports  by  sail  vessels  and  river 

ftteamexB,  which  do  not  enter  or  clear  from  the  custom-house 950, 000 
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Tliere  are  fonx  aawmills  whioh  can  ttixn  ont^  240,000  saperfilcial  feet  of  lumber  -per 
day;  one  shingle  mill  t^ith  a  capacity  of  150,000  shingles  per  day;  two  oyster  ean- 
ning  fkctories,  with  a  capacity  of  40,000  cans  per  day,  and  two  more  canning  (oyster) 
factories  in  the  process  of  erection,  to  be  ready  for  next  winter's  packing,  with  same 
capacity:  one  fish-packing  establishment,  which  packs  aboat  5,Gi00  barrels  of  salted 
and  pickled  fish  per  annom;  one  ice  factory,  7  tons  per  day. 

All  the  above  enterprises  expect  to  do  double  the  amount  of  business  for  the  next 
year,  as  the  demand  for  aU  the  aboTe-mentioned  products  is  unlimited. 

A.  J.  Mtjr^t, 
Speoial  Deputy  CoHeci(»r  of  Chuioms, 


P  2. 

IMPROVEMENT  OF  APALACHICOLA  RIVER,  FLORIDA,  INCLUDING  LEE 

SLOUGH,  FLORIDA. 

PLAN  OP  IMPROVEMENT. 

A  survey  for  the  improvement  of  the  Apalachicola  River  was  made 
in  1872  and  1873,  and  resulted  in  the  adoption  of  a  project  which  con- 
templated securing  a  channel  100  feet  wide  and  6  feet  deep,  at  low 
water,  by  the  removal  of  snags  and  overhanging  trees  and  widening 
and  straightening  Moccasin  Slough  and  the  Elbows,  at  an  estimated 
cost  of  $00,333. 

The  act  of  August  11, 1888,  directed  an  examination  of  the  "  Ohipola 
River,  from  its  mouth  to  Wewahitchka,  and  the  'cut-off,^  and  ^Lee 
Slough,'  running  from  the  Apalachicola  River  to  the  Chipola  River.'' 

This  examination  was  made  in  1889,  and  resulted  in  the  recommen- 
dation that  a  channel  60  feet  wide  and  6  feet  deep  should  be  cleared 
through  the  cut-off,  Lee  Slough  and  the  Lower  Chipola  River,  at  an 
estimated  cost  of  $7,500. 

The  act  of  September  19, 1890,  appropriated  $2,000  for  maintaining 
the  existing  works  on  the  Apalachicola  River,  including  Lee  Slough. 

The  present  approved  project,  therefore,  provides  for  securing  a 
channel  100  feet  wide  and  6  feet  deep,  at  low  water,  in  the  Apalachi- 
cola River  by  the  removal  of  snags  and  overhanging  trees,  and  widen- 
ing and  straightening  Moccasin  Slough  and  the  Elbows,  and  for  secur- 
ing a  channel  through  Lee  Slough  60  feet  wide  and  5  feet  deep,  at 
low  water,  by  the  removal  of  logs  and  snags,  and  overhanging  trees. 

APPROPRIATIONS. 


June  23, 1874 $10,000 

March  3,1875 10,000 

June  18,1878 8,000 

March  3, 1879 - 5,000 

June  14, 1880 2,000 

March  3, 1881 1,500 

AuguBt2,1882 2,000 


July  5, 1884 $1,000 

Auguflt5,1886 1,000 

Augu8tll,1888 2,000 

September  19, 1890 2,000 

Total 44,500 


OPERATIONS  TO  JUNE  30,  1890. 

The  average  annual  appropriation  has  been  $2,472.22.  This  amount 
has  only  sufficed  for  the  annual  clearing  out  of  the  logs  and  snags 
brought  into  the  river  by  the  winter  froslictr;  of  the  Chattahoochee  and 
Flint  Kivers,  and  for  an  imperfect  improvement  of  the  river  at  Moccasiu 
Hlough. 
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The  original  cut  at  Moccasin  Slough  was  made  narrow  and  shaUow^ 
with  the  expectation  that  the  stream  itself  would  widen  and  deepen  it; 
but  the  bottom  and  banks,  which  consist  of  heavy  chiy,  do  not  readily 
yield  to  the  action  of  the  current,  and  further  excavation  is  necessary 
to  make  navigation  safe. 

The  appropriations  of  late  years  have  not  been  sufficient  to  do  this 
work. 

There  is  no  plant  on  this  river,  and  the  annual  snagging  work  is  done 
by  the  Chattahoochee  Eiver  snagboat  at  times  when  the  water  in  the 
latter  river  is  too  high  for  channel  work. 

The  river  is  now  in  fairly  good  navigable  condition  except  at  Mocca- 
sin Blough  and  the  Elbows. 

WORK  BONE  DURINa  PAST  FISCAL  YEAS. 

Assistant  Engineer  Thomas  Bobinson,  in  local  charge  of  this  im- 
l)rovement,  reports  as  follows : 

In  the  last  river  and  harbor  bill  ''Lee  Sloagh"  was  included  in  this  improyement, 
and  as  therein  used  the  term  ''Lee  Slouch'' was  evidently  meant  to  include  the 
whole  water  way,  consistini?  of  the  Cut-off,  "Leo  Slough,"  and  the  Lo>ver  Chipola 
River,  extending  from  the  Apalachicola  River,  near  lola,  Fla.,  around  by  Wowa- 
hitchka  and  down  the  Chipola  River  to  the  Apalachicola  River  below.  With  this 
interpretation  of  the  law,  work  has  been  done  m  the  Lower  Chipola  River  (immedi- 
ately below  Lee  Slough)  and  in  the  Cut-off  above  the  "  Slough."  No  work  was  done 
in  the  Slough  itself,  for  the  whole  appropriation,  if  eimended  extirely  upon -the 
Slough,  would  not  have  sufficed  to  open  a  chaunel  more  than  one-third  the  length  of 
it;  and  it  was  deemed  better  for  all  parties  interested  to  confine  the  work  of  clear- 
ance of  channel  to  those  portions  of  this  water  way  that  were  practical  for  the  use  of 
steamboats  than  to  expend  the  money  in  a  hole  in  the  swamp  that  would  be  utterly 
useless  unless  a  channel  were  opened  completely  through  it.  An  outline  survey  of 
this  water  way  has  been  made  by  Mr.  D.  S.  McClain^map  herewith  submitted — and 
it  does  not  appear  that  the  original  estimate  of  cost  of  this  improvement  wiU  be  at 
all,  or  mach,  changed,  and  the  old  figures  of  cost  are  a^i^in  submitted. 

No  special  plant  is  asked  for  on  this  river,  since  it  will  be  economy  to  employ  the 
snag  boat  Ckattakoooheef  when  otherwise  it  might  be  laid  up  idle  during  the  winter 
months  in  the  Chattahoochee  River. 

WOIIK  DONE. 

In  April,  1891,  as  soon  as  the  repairs  to  the  Chattahoochee  wore  completed,  the  boat 
was  started  to  work  at  Apalachicola,  Fla.  In  a  month  and  a  half,  with  an  average 
crew  of  14  men,  3  old  piles,  558  snajjH  and  logs,  21  stumns,  and  2,142  overhanging 
trees  and  675  bushes  were  removed  trom  the  channel  and  river  banks  of  the  Apa- 
lachiola  River,  and  the  upper  part  of  Lee  Slough,  generally  known  as  the  "  Cut- 
off." 

RECOMMENDATIONS  AND  ESTIMATES. 

The  map  herewith  shows  the  condition  of  affairs  at  Lee  Slough. 

It  is  understood  that  the  wording  of  the  act  of  September  19,  1890, 
requiring  the  improvement  of  Lee  Slough,  includes  that  of  the  (Jut-oft 
and  the  lower  Chipola  Kiver,  as  there  is  no  other  way  of  reaching  Ijee 
Slough  except  to  clear  out  the  Cut-off  and  the  lower  Cliipola  Kiver, 
which  give  access  to  it. 

During  the  past  spring  the  Chattahoochee  River  snag  boat  did  enough 
work  in  the  Cut-oft*  and  Chipola  Kiver  to  enable  stt^ainboats  to  reach 
the  landings  above  and  below  Lee  Slough  and  carry  out  the  orange 
crop. 

Lee  Slough  itself  is  so  blocked  with  logs,  snags,  and  overhanging 
timber  that  at  least  47,500  will  be  required  to  make  a  channel  through  it. 

This  should  be  done,  in  order  that  the  river  steiuners  may  enter  the 
ENO  91 ^107 
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Cut-off,  pass  through  Lee  Slough,  and  return  to  the  Apalachicola  River 
througli  the  lower  Chipola  Biver. 

The  country  bordering  on  this  slough  is  now  attracting  settlers,  and 
would  be  rapidly  developed  w^ere  easy  means  provided  for  the  trans- 
portation of  their  products  to  market.  Their  only  means  of  transi)or- 
tation  is  by  river,  and  I  therefore  urgently  recommend  that  the  sum  of 
$7,500  be  appropriat-ed  for  this  work. 

It  is  estimated  that  the  improvement  needed  at  Moccasin  Slough  and 
the  Elbows  will  cost  $5,000,  and  that  the  necessary  snagging  operations 
to  maintain  the  existing  improvement  will  cost  $2,000. 

The  sum  of  $14,500  can  therefore  be  profitably  expended  during  the 
fiscal  year  ending  June  30, 1893. 

Money  statement. 

July  1,  1890,  balance  unexpended $320.79 

Amount  approjiriated  by  act  approved  September  19,  1890 2, 000.  GO 

2,320.79 
June  30,  1891,  amount  expended  during  fiscal  year 1, 566. 32 

July  1,  1891,  balance  unexpended 754.47 

July  1,  1891,  6ut8tandiug  liabilities ^ 4.85 

July  1,  1891,  Iralancc  available 749.62 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    14, 500. 00 
V  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  APALACHICOLA  RIVER,   FLORIDA. 

All  of  the  eight  steamboats  which  run  on  the  Chattahoochee  River  also  run  on  this 
rivor,  their  regular  trips  being  made  between  Columbus,  Ga.,  and  Apalachicola,  Fla., 
at  the  mouth  of  the  Apalachicola  River. 

It  is  not  possible  to  state  the  amount  of  business  done  on  the  Apalachicola  River 
separately  from  that  done  on  the  Chattahoochee  River,  but  in  general  terms  it  may 
be  stated  that  it  is  the  same. 

Reference  is  therelbro  made  to  the  report  on  the  Chattahoochee  Rivor  for  commei- 
cial  statistics. 


P3- 

IMPROVEMENT  OF  FLINT  RIVER,  GEORGIA, 
PLAN  OF  IMPROVEIVIENT. 

ITnder  an  act  of  CongresKS  approved  June  10, 1872,  an  examination 
and  partial  survey  of  tliis  river  was  made  in  1872  and  1873,  and  under 
an  act  api)roved  June  18,  1878,  a  further  examination  was  made  in 
1879. 

The  plan  of  improvement  adopted  pursuant  to.  these  examinations 
provides  for  a  low- water  navigable  channel  3  feet  deep  and  100  feet 
wide  from  the  mouth  of  the  river  to  Albany,  Ga.,  an  estimated  distance 
of  105  miles;  and  a  navigable  channel  for  light-draft  steamers  at  mod- 
erate stages  of  water  from  Albany  to  Montezuma,  Ga.,  an  estimated 
distance  of  77  miles,  to  be  secured  by  the  removal  of  snags  and  over- 


Digitized  by  VjOOQIC 


APPENDIX   P — ^REPORT   OP   CAPTAIN   PRICE. 


1699 


hanging  trees,  scouring  bars  by  works  of  coiitractiou,  aud  cutting 
througli  the  rock  reefs. 

For  the  lower  river  the  work  is  principally  upon  the  rock  bottom  of 
the  river,  and  is  of  a  permanent  character.  In  the  upper  river,  between 
Albany  and  Montezuma,  there  will  be  a  considerable  accumulation  of 
snags  to  be  removed. 

APPROPRIATIONS. 


June  18,  1878 $10,000 

March  3, 1879 7,000 

June  14,  1880 20,000 

March  3, 1881 15,000 

Augnst  2, 188:2 25,000 

July  5,  1884 20,000 


Augusts,  1886 $20,000 

August  11,  1888 20,000 

September  19,  1890 20,000 

Total 157,000 


OPERATIONS  TO  JUNE  30,  1890. 

The  average  annual  appropriation  has  thus  been  $11,214.28.  With 
tliis  amount  a  moderately  efftcient  working  plant  has  been  maintained 
ui)on  the  river  for  rock  excavation  below  Albany,  Ga.,  and  for  snagging 
operations  between  Albany  and  Montezuma,  Oa.  A  navigable  channel 
having  the  proposed  depth  at  low  water  and  a  width  varying  from  50 
to  100  feet  has  been  excavated  from  the  mouth  of  the  river  nearly  to 
Albany. 

The  contemplated  width  can  not  be  given  at  all  points  without  risk 
of  lowering  too  greatly  the  low-water  surfiiceof  tlie  river.  Above  Al- 
bany the  river  has  been  partially  cleared  of  logs  and  snags,  and  to  a 
limited  extent  of  loose  rock  in  the  channel  between  Albany  and  Mon- 
tezuma. 

The  work  of  rock  excavation  on  the  shoals  of  this  river,  i>rogres8ing 
upwards  from  the  mouth,  must  be  expected  to  lower  to  some  extent  the 
plane  of  low  water  and  to  develop  rock  obstructions  not  incUided  in  the 
original  estimate.  This  cumulative  effect  appears  in  the  short  section 
of  the  river  between  Blue  Springs  and  Albany,  where  a  much  larger 
amount  of  work  is  required  than  was  contemplated  in  the  original  es- 
timate. 

WORK  DONE  DUMNQ  PAST  FISCAL  YEAB. 

Assistant  Engineer  Thomas  Robinson,  in  local  charge  of  the  improve- 
ment, reports  as  follows  : 
During  the  season  of  1890,  from  lack  of  funds,  no  work  was  done,  and  the  work- 


mu  plant  remained  in  care  of  a  watchman. 


_j  May,  1891,  a  fantail  platform,  tool  locker  and  new  derrick  hoom  were  made  for 
the  snagvboat,  and  a  workin^^  frame  and  tool  locker  for  the  drilling  barge,  aud  a 
large  skiff  was  built  to  work  with  the  latter. 

The  boats  thus  equipped  wore  set  to  work.  The  snag  boat  Flint,  working  up  to- 
wards Montezuma,  removed  236  snags  and  logs  and  12  cubic  yards  loose  rocks  from 
the  channel,  and  21  stumps  aud  logs  and  2.^  overhanging  trees  from  the  banks. 
The  drilling  barge  removed  415  cubic  yards  of  ledge  and  loose  rocks  from  the  shoals 
at  Albany.  The  snag  boat  Chattahoochee  was  loaned  to  this  improvement  during  the 
month  of  June,  and,  w^orkiug  below  Bainbridgo,  it  removed  85  snags  and  logs  and  3 
cubic  yards  bowlders  from  the  channel,  and  70  stumps  and  logs  and  1,493  leaning 
trees  from  the  banks. 

The  steamer  Montezuma^  which  formerly  ran  on  the  Upper  Hint  between  Monte- 
zuma aiid  Warwick,  has  been  sold  to  the  Albany  Navigation  Company,  and  is  now 
engaged  in  regular  navigation  of  the  stream  between  Albany  and  Bainbridge.  This 
transfer  of  boat,  brought  about  by  the  opening  of  a  new  railroad,  renders  any 
improvement  of  the  Flint  River  above  Albany  (beyond  that  already  provided  for  iii 
the  present  appropriation)  a  matter  of  doubtful  expediency.    The  preaent  prospect 
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is,  and  a  future  outlook  indicates;  that  there  will  be  no  demand  of  commerce  for  this 
water  way  that  will  be  at  all  commensurate  with  the  outlay  necessary  to  put  the 
river  above  Albany  in  a  good  navigable  condition.  I  would,  therefore,  recommend 
that  the  full  amount  of  any  further  appropriation  for  the  Flint  River  be  made  avail- 
able for  the  river  below  Albany. 

CONDITION  OF  THE  IMPROVEMENT. 

As  it  now  stands,  there  is  a  channel  of  a  least  width  of  50  feet  and  a  low-water 
depth  of  3  feet,  extending  from  Albany  to  Bainbridge,  Ga.  This  channel  needs  widen- 
ing and  straightening,  and  it  is  estimated  that  two  full  working  seasons,  with  two 
drilling  barges  in  good  order,  will  be  required  for  this  widening  and  straightening. 
It  is  expected  that  the  shoals  below  the  bridge  at  Albany  will  be  cleared  by  one 
drilling  barge  before  the  close  of  the  season  of  1892. 

BECOMMENDATIONS  AND  ESTIMATES. 

During  the  present  season  it  is  proposed  to  expend  the  amount  now 
available  in  continuing  the  making  of  a  navigable  channel  through  the 
rock  reefs  below  the  bridge  at  Albany  and  in  snagging  operations,  as 
provided  by  law,  on  the  portion  of  the  river  between  Albany  and  Mon- 
tezuma. 

A  small-steamer  of  about  90  tons  formerly  ran  between  Montezuma 
and  Warwick,  on  the  Upper  Flint  River,  but  this  boat  has  been  sold  to 
the  Albany  Navigation  Company,  and  now  runs  between  Albany  and 
Bainbridge.  So  far  as  known,  therefore,  no  commercial  use  is  now 
made  of  the  river  above  Albany,  and  the  opening  of  a  new  railroad 
through  that  section  of  the  country  renders  the  further  expenditure  of 
money  in  the  improvement  of  this  portion  of  the  river  of  doubtful 
utility. 

I  therefore  recommend  that  any  appropriation  made  in  the  immedi- 
ate future  may  be  expended  entirely  below  Albany.  Between  the 
mouth  of  the  river  and  Bainbridge,  Ga.,  it  is  only  necessary  to  remove 
the  snags  and  logs  brought  in  by  tlie  annual  winter  freshets.  Between 
Bainbridge  and  Albany  there  is  now  a  channel  of  a  least  width  of  60 
feet  and  a  low- water  depth  of  3  feet;  but  this  channel  is  too  narrow 
and  tortuous  for  safe  navigation  at  low  stages  of  water,  and  should  be 
widened  and  straightened.  Most  of  the  work  will  consist  in  rock  re- 
moval by  drilling  and  blasting,  and  when  completed  the  improvement 
will  be  practically  permanent.  For  the  removal  of  snags  it  wiU,  how- 
ever, always  be  necessary  to  maintain  a  snag  boat  on  the  river,  at  a 
probable  annual  cost  of  $5,000. 

The  original  estimate  of  the  cost  of  the  improvement  was  $184,862  for 
the  lower  river,  and  $16,100  for  the  upper  river,  or  $109,962  for  the  en- 
tire river.  This  contemplated  that  the  improvement  should  be  carried 
on  continuously  with  sufficient  appropriations  to  provide  adequate 
working  plant,  but  the  annual  appropriations  have  not  been  such  as  to 
permit  the  work  to  be  carried  on  in  this  way.  For  this  reason  the  orig- 
inal estimate  must  be  increased  for  the  completion  of  the  original  proj- 
ect; but  to  what  extent  can  not  be  determined  without  further  surveys 
of  the  localities  needing  improvement. 

No  estimate  of  the  cost  of  completing  the  existing  project  is,  there- 
fore, submitted. 

It  is  estimated  that  $40,000  can  be  profitably  expended  on  the  lower 
river  during  the  fiscal  year  ending  June  30, 1893. 

This  amount  will  provide  for  increased  and  more  efficient  plant,  con- 
sequently more  expeditious  work. 
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Money  statement 

July  1, 1890,  balance  nnexpended $826.24 

Amoant  appropriated  by  act  approved  September  19, 1890 20, 000. 00 

20,826.24 

June  30, 1891,  amount  expended  during  fiscal  year 4, 017. 07 

July  1, 1891,  balance  unexpended 16,809.17 

July  1, 1891,  outstanding  liabilities 2,042.48 

July  1, 1891, balance  available 14,766.69 

C  Amount  that  can  be  profi tably  expended  in  fisc al  year  endi ug  June  30, 1893  40, 000. 00 
2  Submitted  in  compliance  with  requirdmenUi  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS  FOR  FLINT  RIVER,   GEORGIA. 

Above  Albany. — The  Montezuma  Steamboat  Company,  owning  the  steamer  Monte- 
srutna,  sold  the  steamer  to  the  Albany  Navigation  Company,  which  has  changed  the 
name  of  the  steamer.  The  sale  was  made  last  July.  No  business  has  been  done  on 
the  river  since  that  time.  The  business  of  running  a  steamer  on  the  river  was  so 
unprofitable  that  we  dou't  think  our  people  will  invest  any  more  money  in  such  an 
enterprise  until  the  shoals  between  Warwick  and  Albany  are  removed  and  con- 
tinuous passage  can  be  had  from  here  to  the  Gulf. 

The  8.  A.  and  M.  R.  R.,  running  from  Americus  to  Savannah,  with  a  branch  from 
Cordele  through  Warwick  to  Albany,  cuts  off  so  much  of  the  trade  that  would  go  to 
the  steamer  on  the  river  that  a  steamer  could  not  be  run  with  anyprofit. 

Jno.  F.  Lewis  &  Son, 

Montezuma,  Ga. 

Between  Albany  and  Bainbridge, 


Kojfi  stored 
tonnage. 

I>raft  of  water. 

Nnmber  of 
round  trips 
made  between 
Albany,  Ga., 
and  Bain- 
bridge, Ga. 

Light. 

Loaded. 

Number  of 
passengers. 

dty  of  Albany,  <»toni  "whwl  -.-.,..., 

40 

Inches. 
IG 

Inches. 
30 

46 

Ill 

Freights  carried. 


Tons. 

Cotton,  1,600  bales 450 

Cotton  seed.  2,  tOf)  sacks 105 

Fertifixers,  8,000  8a«k« 400 

pTOTisions,  550  packsfses 80 

Grain,  400  sacks 30 


Tons. 

MiRcoIIaneous  fi*eig1it.  2,050  packages 61 

Naval  store.H,  1,500  barrels 300 

Total 1,426 


Estimated  value  of  above  fi'eights  in  round  numbern,  $4,760. 

The  river  has  been  navigable  all  the  time  for  past  12  months  between  Albany,  the 

head  of  navigation,  and  Bainbridge.    At  times  it  has  been  very  difficult,  however. 

Before  any  improvement  was  made  boats  could  only  reach  Albany  when  the  river 

was  considerably  above  low-water  mark.    Now  they  can  reach  Albany  at  any  time, 

although  it  is  difficult,  and  ean  only  be  done  by  very  light-draft  boats. 

Ed.  L.  Wight, 
President  A,  N,  Co,,  Albany,  Ga. 

Between  Bainbridge  and  the  jtmction  with  the  Chattahoochee  Biver. — The  eight  steam- 
boats which  run  on  the  Chattahoochee  and  Apalachicola  rivers  also  run  on  this 
IK>rtion  of  the  Flint  River,  going  to  Bainbridge  on  almost  every  regular  trip.  It  is, 
therefore,  impossible  to  state  the  amount  of  business  done  on  this  portion  of  the 
Flint  River  separately  f¥om  that  done  on  the  Chattahoochee  River  and  Apalachicola 
River;  but  in  general  terms  it  may  be  stated  that  the  business  on  this  portion  of  the 
river  is  practi^ly  the  same  as  that  on  the  Chattahoochee  River,  for  oommeroial 
siatiBtics  of  which  reference  is  made  to  the  report  on  that  river. 
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P4. 

IMPROVEMENT  OF  CHATTAHOOCHEE  RIVER,  GEORGIA  AND  ALABAMA. 
PLAN  OF  IMPROVEMENT. 

Under  an  act  of  Congress  approved  March  3, 1871,  an  examination 
and  partial  survey  of  this  river  were  made  from  Columbus,  Ga.,  to 
Eufaula,  Ala.  In  1872  and  1873  the  examination  and  partial  survey 
were  carried  to  the  mouth  of  the  river  at  Chattahoochee,  Fla.  Pursuant 
to  these  examinations  a  plan  of  improvement  was  adopted  which  pro- 
vides for  a  low-water  channel  4  feet  in  depth  and  100  feet  in  width 
from  Columbus,  Ga.,  to  Chattahoochee,  Fla.,  a  distance  of  224  miles,  by 
the  removal  of  snags  and  other  obstructions  from  the  channel  and  over- 
hanging trees  from  the  banks,  by  cutting  a  channel  through  the  rock 
shoals  and  deepening  sand  bars  by  works  of  contraction.  This  improve- 
ment at  many  points  is  of  a  permanent  character,  the  bottom  of  the  river 
being  of  rock  and  the  banks  not  easily  eroded.  At  other  points  the 
river  has  a  movable  bottom  and  caving  banks,  and  the  improvement  is 
attended  with  the  uncertainties,  which  are  characteristic  of  local  works 
of  contraction  under  such  (circumstances. 

An  annual  exx)enditure,  estimated  at  $10,000,  will  be  required  for  the 
removal  of  obstructions  constantly  accumulating  in  the  channel  and  for 
the  maintenance  of  the  works  of  contraction  and  their  iurther  extension 
or  modification  as  required. 

APPROPRIATIONS. 


June  18,  1878 $1«,000 

March  3,  1879 15,000 

Juno  14,  1880 20,000 

March  3, 1881 20,000 

August  2, 1882 25,000 

July5,l884 a5,000 


August5, 188(5 $20,000 

August  11, 1888 20,000 

September  19,  1890 20,000 

Total 193,000 


OPERATIONS  TO  JUNE  30,  1800. 

The  average  annual  appropriation  has  thus  been  $13,785.  With 
this  amount  it  has  been  practicable  to  maintain  a  good  working  plant 
for  snagging  operations,  to  clear  the  channel  of  all  obstructions  of  that 
character,  and  to  remove  the  annual  accunuilation,  except  during  lim- 
ited periods,  when  funds  were  not  available.  It  has  also  sufficed  to 
maintain  a  moderately  efficient  working  plant  for  operations  upon  the 
rock  shoals.  Works  of  contraction  have  been  constructed  to  a  liniit<Hl 
extent,  but  it  has  not  been  jiracticable  to  keep  them  in  repair  nor  to 
extend  or  modify  them  as  required.  Navigation  has  been  greatly  bene- 
fited by  the  improvements,  so  that  steamboats  now  make  regular  trips 
between  Columbus,  Ga.,  and  Apalacliicola,  Fla.,  running  by  night  as 
well  as  by  day  and  with  but  few  accidents  or  detentions,  except  at  ex- 
treme low  w^ater.  Formerly  they  could  only  run  by  day  and  were 
frequently  detained  several  days  at  an  obstruction,  and  many  boats  were 
sunk  by  striking  logs  or  snags. 

WORK  DONE  DURING  THE  PAST  FISCAl.  YEAR. 

Assistant  Engineer  Thomas  Eobinson,  in  local  charge  of  the  improve- 
ment, reports  as  follows: 

In  July,  1890,  extensive  repairs  were  begun  on  the  snag  boat  Chattahooch^.  Ex- 
hanstcd  funds  put  a  stop  to  the  work  until  the  new  appropriation  was  available.  The 
great  fire  at  Apalachicola,  Fla.,  which  destroyed  the  only  "marine  ways"  accessible 
tor  this  work,  caused  a  stUl  further  delay,  and  the  repairs  were  not  completed  until 
April,  1891. 
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In  October  the  drilling  barge  was  drifted  down  the  river  to  a  marl  reef  near  the 
mouth  of  Kowikeo  Creek,  75  miles  below  Columbus,  Gra.,  and  there  set  to  work. 
With  a  crew  of  20  men,  working  6  weeks,  248  cubic  yards  of  marl  and  144  cubic 
yards  of  gravel  were  removed  and  a  channel  100  feet  in  width  and  4  feet  in  depth 
secured.  The  barge  was  then  taken  to  Fitzsimmon  Bend,  27  miles  below  Columbus, 
and  in  2  weeks  25  trees  were  removed  from  the  banks,  10  snags  and  166  cubic  yards 
of  marl  were  removed  from  the  stream,  and  the  4-foot  channel  widened  from  75  to  90 
feet. 

In  December  the  barge  was  towed  back  to  Burdock  Landing  and  laid  up  in 
charge  of  a  watohman  until  June,  1891,  when  it  was  fitted  out  as  a  pile  boat  to  work 

at  the  improvement  of  Mound  Bar. 

«  «  *  «  »  *  « 

The  channel  cleared  through  Kowikee  Shoal  is  a  complete  and  a  permanent  piece  of 
work.  The  channel,  partially  cleared  in  Fitzsimmon  Bend,  is  sufficient  to  meet  aU 
practical  demands  for  the  present,  and  will  maintain  itself. 

RECOMMENDATIONS  AND  ESTIMATES. 

The  high  water  of  the  past  winter  caused  many  landslides  and  brought 
large  quantities  of  snags  and  drift  into  the  stream.  It  is  expected  that 
this  drift  will  seriously  impede  navigation,  but  the  extent  of  it  can  not 
be  fully  determined  until  the  low- water  current  has  had  a  full  oppor- 
tunity to  assert  itself.  The  sand  and  gravel  bars  at  the  "  Mound"  and 
"  Woolfolk"  and  the  marl  and  sand  obstructions  in  Francis  Bend  are 
a  const^int  source  of  stoppage  to  the  boats.  King  Eock  and  other  hard 
rocks  in  that  neighborhood,  about  200  miles  from  Columbus,  are  posi- 
tively dangerous  to  steamers,  although  there  is  a  sufficient  depth  in  the 
tortuous  channel  around  them. 

At  the  Mound  and  Woolfolk  Bar  there  have  been  extensive  caving  of 
banks  and  considerable  clianges  in  the  channels.  If  sufficiently  large 
appropriations  were  made  to  permanently  improve  these  localities  with 
substantial  and  lasting  works  of  shore  protection  and  contraction,  as 
well  as  to  improve  the  channels  at  Francis  Bend  and  King  Eock,  it  is 
believed  that  the  navigation  of  this  stream,  from  Columbus  down, 
would  be  comparatively  easy  and  safe  at  all  stages  of  watfer,  and  that 
thereafter  the  only  expenditure  necessary  would  be  that  required  for 
keeping  the  works  in  repair  and  for  removing  the  annual  aecumulation 
of  logs  and  snags  brought  in  by  the  winter  freshets.  This  annual  cost 
of  maintenance  is  estimated  at  $10,000  per  year. 

On  awiount  of  the  high  stage  of  water  during  the  pa«t  spring  it  has 
not  been  practicable  to  make  a  detailed  examination  of  the  four  localities 
mentioned  above  and  to  prepare  accurate  estimates  of  the  cost  of  im- 

J roving  them,  but  it  is  anticipated  that  this  cost  will  not  be  less  than 
150,000,  and  there  is  no  doubt  that  $75,000  can  be  profitably  expended 
on  this  river  during  the  fiscal  year  ending  June  30, 1893. 

The  balance  available  of  the  present  appropriation  will  be  expended 
during  the  low-water  season  of  1891  in  snagging  operations  and  in  such 
slight  improvement  at  Mound  Bar  as  may  be  possible  with  the  small 
amount 

Money  statement. 

Jnly  1, 1890,  balance  unexpended $2,1^5.30 

Amount  appropriated  by  act  approved  September  19, 1890 20, 000. 00 

22, 185.  SO 
June  30, 1891,  amount  expended  during  fiscal  year 11, 108. 32 

July  1, 1891,  balance  unexpended 11, 076. 98 

July  1, 1891,  outstanding  liabilities 526. 71 

July  1, 1891,  balance  available 10,550.27 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    75, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 
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COMMEUCIAL  STATISTICS  FOR  CHATTAHOOCHEE  RIVER,   GEORGIA  AND  ALABAMA. 

The  following  statement  of  bnsiness  done  by  the  steamboata  named  below  dnring 
the  iiscal  year  ending  June  30, 1891,  has  been  compiled  from  statements  furnished  by 
Capt.  W.  R.  Moore,  agent  of  the  People's  Line  of  boats,  and  by  Capt.  G.  L.  Lapham, 


lachicola,  Fla.    On  the  return  trip  they  go,  first,  to  Bainbridge,  then  to  Columbns. 
They  stop  at  any  intermediate  landings  where  bnsiness  is  oifered  l 


Storn- wheel  steamboata. 

Regiiitcre<l 
tonnage. 

Draft  of  water. 

Number  of 
round  trips.* 

Number  of 

Light. 

Loaded. 

passengers. 

KaiiKl 

120 

150 

150 

110 

179.32 

150 

150 

Inehei. 
20 
24 
25 
24 
25 
21 
28 

F€et. 

4 
5 
4 
5 
5 
5 
5 

52 
24 
70 
52 
24 
18 
8 

Pactoliis 

W.D.Ellis 

Milton  H.  Smith 

8«,060 

yaiiniff  F^jani 

'Queen  City 

I>otasNo.2 

*  Between  Columbus  and  Bainbridge,  Qa.,  Apalachicola,  Fla.,  and  ninety  two  intermediate  points. 

Freight  carried. 


Tons. 

Cotton,  46,875  bales* 11,718 

Cotton  seed,  99,528  fMU'ks 5,140 

Fertilizers,  152,800  sacks 15, 180 

Hides  and  skins,  530  packages 50 

Livestock,  840 head 180 

Lumber,  2,246,900  foot 4,600 

Staves,  400,000  pieces 1,880 


Tonn. 

Provisions,  98,000 packages 4,700 

Grain,  120,000sacks 9,000 

Miscellaneous  freight,  46,600  packages 2, 500 

Naval  stores,  4.5,000  barrels 9,000 

Iron,  5,580 bundles 8,930 

Total  weight 72,878 


Estimated  value  of  above  freights  (in  round  numbers),  $10,386,000. 

It  has  not  been  practicable  to  obtain  any  statement  of  the  business  done  by  the 
Lotus  No,  j9.  This  boat  ran  for  a  time  during  the  iirst  part  of  tho  fiscal  year,  buthas 
since  been  laid  up  and  its  ownership  is  in  litigation. 


P5. 

IMPROVEMENT  OF  LA  GRANGE  BAYOU  AND  HOLMES  RIVER,  FLORIDA. 

PLAN  OF  IMPROVEMENT. 

The  La  Grange  Bayou  extends  about  2  miles  in  a  northeasterly  direc- 
tion from  the  north  side  and  near  the  head  of  the  Choctawhatchee  Bay, 
Florida,  and  into  it  flows  Cedar  Creek,  a  deep  stream  from  90  to  160 
feet  wiae,  on  which  is  situated  the  town  of  Freeport,  1 J  miles  above 
the  head  of  the  bayou. 

As  directed  by  the  act  of  March  3,  1881,  an  examination  of  this 
bayou  was  made  and  an  estimate  submitted  for  deepening  tKe  channel 
by  dredging  to  admit  the  passage  of  vessels  drawing  4J  feet  at  mean 
low  water,  at  a  cost  of  $19,994.30. 

The  act  of  August  2, 1882,  provided  for  the  expenditure  of  $2,000  of 
the  $20,000  appropriated  for  the  improvement  of  the  Choctawhatchee 
River.  This  amount  was  expended  principally  in  the  removal  of  snags 
and  logs  from  the  channel  and  in  dredging  about  3,500  cubic  yards  of 
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mild  from  the  slioalest  part  of  the  chauiiel.  Since  then  no  work  has 
been  Qone. 

The  act  of  August  6, 1886,  appropriated  |2,000  for  the  improvement 
of  La  Grange  Bayou,  out  as  so  small  a  sum  could  not  be  profitably  ex- 
pended it  was  decided  to  hold  it  until  a  further  appropriation  was  made. 

The  act  of  August  11, 1888,  appropriated  $3,000  to  complete  the  im- 
provement of  La  Grange  Bayou,  improving  Holmes  Eiver  as  far  as  the 
town  of  Vernon. 

In  February,  1889,  an  examination  of  both  La  Grange  Bayou  and 
Holmes  Eiver  was  made.  This  examination  showed  that  the  improve- 
ment could  not  be  completed  with  the  amount  available^  and  the  Secre- 
tary of  War  therefore  directed  that  no  further  expenditure  shoidd  be 
made  from  the  appropriations. 

There  is  a  balance  still  available  from  the  appropriations  of  August 
5, 1886,  and  August  11, 1888,  of  $4,839.20. 

The  act  of  September  19, 1890,  made  an  appropriation  for  improving 
La  Grange  Bayou,  Florida,  continuing  improvement  of  Holmes  Eiver, 
•3,000. 

RECOMMENDATIONS. 

Previously  to  the  building  of  the  Pensacola  and  Atlantic  Eailroad, 
the  town  of  Freeport  was  the  port  of  entry  for  a  large  section  of  country 
surrounding  it,  and  contained  seven  flourishing  stores,  and  considera- 
ble commerce  passed  through  La  Grange  Bayou;  but  since  the  comple- 
tion of  the  railroad  most  of  the  territory  formerly  supplied  through 
Freeport  now  draws  its  supplies  by  way  of  the  railroad  and  Choctaw- 
hatchee  Eiver. 

The  town  of  Freeport  at  the  time  of  the  last  examination  contained 
but  one  store,  and  its  commerce  was  carried  on  by  one  small  schooner, 
which  made  irregular  trips  between  it  and  Pensacola. 

It  is  not  considered  that  the  present  or  prosi)ective  commerce  of  La 
Grange  Bayou  justifies  any  further  expenditure  at  present  for  its  im- 
provement, and  it  is,  therefore,  recommended  that  the  amount  which 
has  been  appropriated,  but  which  can  not  be  legally  expended  on  account 
of  the  wording  of  the  act,  be  turned  into  the  Treasury. 

During  the  past  winter  the  snag  boat  belonging  to  the  Choctawhat- 
chee  Eiver  improvement  was  employed  on  the  Holmes  Eiver,  and 
cleared  out  the  snags  and  overhanging  trees  which  obstructed  it  from  its 
mouth  to  Vernon,  Fla.,  a  distance  of  about  28  miles. 

There  are  no  bars  in  this  river,  and  it  is  probable  that  its  navigation 
will  not  be  again  impeded  by  snags  or  overhanging  trees  for  several 
years.  There  is  little  or  no  commerce  on  it.  It  is^  therefore,  recom- 
mended that  no  further  appropriation  be  made  for  its  improvement  until 
such  time  as  the  necessities  of  its  commerce  may  require  it. 

WORK  DONE  DURING  PAST  FISCAL  YEAR. 

Assistant  Engineer  J.  B.  Turtle,  in  local  charge  of  the  improvement, 
reports  as  foUows: 

The  plan  of  improvement  calls  for  the  removal  of  all  logs  and  snags  from  the 
channel  and  overhanging  trees  from  the  banks,  between  the  month  and  the  town  of 
Vernon,  Fla.,  an  estimated  distance  of  28  miles. 

In  accordance  with  approved  project  for  this  improvement  the  plant  for  the 
Choctawhatchee  River  was  transferred  to  this  river  on  October  28,  and  the  removal 
of  obstractions  began  on  November  3,  1890.  Work  was  continned  nntil  February, 
when  the  town  of  veinon  was  reached.    The  boat  was  then  dropped  down  the  river. 
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doinf^,  on  the  way  down,  some  slight  work  omitted  on  the  iipstream  trip.    The  work 
performed  was : 

Overhanging  trees  felled  and  cut  up 2,671 

Overhanging  trees  trimmed 924 

Stumps  removed  level 117 

Snags  removed 154 

Logs  on  hanks  cut 31 

The  work  accomplished  has  resulted  in  removing  all  obstructions  fVom  the  channel 
and  overhanging  trees  from  the  hanks ;  and  as  this  river  is  small  and  sluggish,  con- 
taining no  bars,  it  is  in  as  good  a  condition  as  can  be  hoped  for;  and  as  there  are  no 
caving  banks  the  improvement  made  will  be  practically  permanent.  The  present 
commerce  is  confined  to  occasional  trips  of  a  ''[Aish  boat,''  and  that  carried  on  a 
small  barge  towed  by  a  small  steam  tug.  These  boats  ^o  no  higher  than  Millers 
Ferry,  12  miles  from  the  month,  and  go  as  far  as  Port  Washington  on  Choctawhatchee 
Bay.  At  present  there  is  no  trade  on  the  stream  to  justify  any  part^  sending  a  boat 
into  it.  Possibly  a  trade  could  be  established,  during  several  months  in  the  vear,  that 
would  be  a  paying  investment  for  a  small  and  suitable  boat.  To  establish  this  would 
require  an  outlay  at  first,  and  by  a  party  who  could  afford  to  wait  for  a  profit.  This, 
no  doubt,  to  small  capitalists,  has  the  appearance  of  a  venture,  which  I  doubt  very 
much  will  be  made  for  years  to  come.  Until  this  has  been  done,  and  it  is  proven 
that  a  commerce  can  be  sustained,  I  would  strongly  reconmiend  that  no  more  money 
be  appropriated  for  this  river. 

Holmes  Valley  has  an  area  of  about  20  square  miles  of  very  fertile  land,  capable  of 
producing  cotton,  com,  oats,  sweet  potatoes,  and  sugar  cane. 

The  yield  of  these  products,  when  properly  cultivated,  is  far  above  the  average. 
Also  much  honey,  eggs,  and  fowls  are  received;  some  wool;  the  grazing  is  good; 
and  a  turpentine  trade  could  be  established. 

Nearly  all  the  products,  as  well  as  the  supplies,  are  hauled,  chiefly  by  ox-teams,  to 
and  from  the  Peusacola  and  Atlantic  Railroad,  a  distance  of  16  to  24  miles.  The 
farms  are  at  present  small,  and  only  moderately  well  cultivated.  The  development 
of  such  a  section  will  be  slow,  but  I  have  no  doubt  will  to  some  extent  come  about ; 
the  first  step  towards  this,  viz,  the  improvement  of  the  Holmes  River,  traversing 
it,  is  completed,  and  nothing  more  should  be  looked  for  in  this  direction  until  the 
existing  demands  of  commerce,  not  prospect ive,  show  that  a  further  expenditure 
is  necessary. 

Money  statement. 

July  1, 1890,  balance  unexpended $4,839.20 

Amount  appropriated  by  act  approved  September  19, 1890 3, 000. 00 

7,839.20 
June  30, 1891,  amount  expended  during  fiscal  year 3, 000. 00 

July  1, 1891,  balance  unexpended 4,839.20 


GOMMKRCIAL  STATISTICS   FOR  nOLMKS  RIVER,   FLORIDA. 


liTame  and  deBcription  of  boats. 

Regiflterod 
tonnage. 

Draft  of  water. 

Nnmber  of 
round  trips  be- 
tween MillerH 
Ferry  and  Port 
Washington. 

Light. 

Loaded. 

Bariro 

Notregintered.. 

IneKu. 
8 

Feet, 
2 

1 

******  »^ 

Freight  carried. 

Tons. 

Cotton,  50bfl1c8 JJ 

Lumber.  20,000  feet ij 

(Train,  200  sacks J 

Provisions }J 

Misoelhineoas  freight *» 

Total W 

Estimated  valae  of  above  fireights,  in  round  numbers,  ^,000. 
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Tlic  river  has  been  navigable  all  the  time  to  Vernon,  and  I  am  not  acquainted  with 
the  Htrcum  above  there. 

No  benefits  to  any  great  extent  have  been  derived  from  the  work  done,  from  the 
fact  that  no  boat,  except  my  bar^e,  has  been  run  on  it. 

The  prospective  advantages,  if  the  improvement  is  continued,  are  good.  Tliere 
are  several,  or  ditterent,  persons  speaking  of  putting  a  boat  on  Holmes  River  in  its 
present  condition,  with  tlie  hope  that  the  improvement  will  be  continued. 

I  have  no  doubt  in  my  mind  but  what  there  will  be  a  boat  run  on  this  stream  in 
the  near  future. 

I  think  that  there  would  be  at  least  the  following  produce  to  ship  down  the  river, 
each  year,  if  a  boat  was  on  it,  to  wit,  500  bales  of  cotton,  500  barrels  of  syrup,  sev- 
4>ral  thousand  bushels  of  potatoes,  and  other  fsum  products  adapted  to  this  climate, 
in  proportion;  besides,  the  wood  trade  would  be  inexhaustible. 

A.  Q.  Jones, 
Millers  Ferry,  Florida. 


P6. 

IMPROVEMENT  OF  CHOCTAWIIATCIIEE  RIVER,  FLORIDA  AND  ALABAMA. 
PLAN  OF  IMPROVEMENT. 

Under  an  act  of  Congress  approved  March  3, 1871,  an  examination 
and  partial  survey  of  this  river  was  made  from  the  niouth  of  the  river 
to  (leneva,  Ala.,  an  estimated  distance  of  125  miles  j  under  an  act  ap- 
proved March  3, 1879,  a  further  examination  was  made  from  Geneva  to 
Kewton,  Ala.,  an  estimated  distance  of  37  miles.  Under  the  act  of 
August  11, 1888,  a  second  examination  was  made  from  Geneva  to  New- 
ton, Ala.^  for  low-water  navigation. 

The  original  plan  of  improvement  provided  for  the  improvement  of 
the  river  to  obtain  a  low-wat-er  navigable  channel  from  its  mouth  to 
Geneva,  and  a  navigable  high- water  channel  from  Geneva  to  Newton. 
The  act  of  September  19, 189(),  provided  for  "improving  Choctawhat- 
chee  Rjver,  IHorida  and  Alabama,  contimiing  improvement  under  ex- 
isting projects,  and  to  secure  low-water  navigation  between  Geneva  and 
Newton,  $12,500:  Provided^  That  no  part  of  said  sum  shall  be  expended 
above  Hollis  Bridge  until  a  draw,  approved  by  the  Secretary  of  War, 
is  put  in  said  bridge." 

Tlie  present  approved  project  therefore  provides  for  obtaining  a  low- 
water  navigable  channel  from  the  mouth  of  the  river  to  Newton,  Ala., 
an  estimated  distance  of  1G2  miles  by  the  removal  of  snags  and  h)gs 
from  the  channel  and  overhanging  trees  from  the  banks,  and  by  ex- 
cavating rock  shoals,  and  deepening  sand  bars  by  works  of  contraction 
and  shore  protection. 

This  improvement  must  be  maintained  by  the  removal  of  fresh  ob- 
structions each  yejir.  The  banks  of  the  river  are  heavily  timbered,  and 
the  annual  accumulation  is  large. 

APPROPRIATIONS. 

June  23,  1874 IS, 000  ]  July  5, 1884 $15,000 

March  3,  1875 5,000  '  Au^ist  5,  1886 15,000 


Avgust  4, 1876 5,000 

March  3,  1879 5,000 

June  14,  1880 7,000 

March  3,  1881 10,000 

August  2, 1882 18.000 


August  11,  1888 10,000 

September  19,  1890 12,500 

Total 107,500 
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OPERATIONS  TO  JUNE  30,  1890. 

The  average  annual  appropriation  has  thus  been  $5,972.22.  With 
this  amount  it  has  not  been  practicable  to  maintain  a  suitable  plant  for 
expeditious  and  economical  work.  One  snag'boat  has  been  worn  out, 
and  a  new  one  was  built  in  1889.  Operations  have  been  confined 
almost  exclusively  to  the  removal  of  logs  and  snags  from  the  channel, 
and  the  cutting  of  overhanging  trees  from  the  banks.  This  work  has 
been  done  mainly  between  Caryville  and  Geneva,  on  which  i)ortion  of 
the  river  most  of  the  commerce  is  carried  on,  and  occasionally  work  has 
been  done  between  Geneva  and  Pate  Landing,  about  25  miles  above. 
The  imi)erfect  improvement  thus  accomplish^  has  resulted  in  great 
benefit  to  navigation,  the  effects  of  which  are  shown  by  the  largfe  increase 
in  the  trade  of  Geneva,  and  by  the  rapid  settlement  of  the  surrounding 
country.  Steamboats  now  run  regularly  between  Geneva  and  Cary- 
ville, but  at  low  water  full  loads  cannot  be  carried,  and  they  are  much 
delayed  by  several  sand  bars,  which  could  be  readily  deepened  if  the 
appropriations  were  sufficiently  large. 

Since  the  building  of  the  Pensacola  and  Atlantic  Railroad,  there  has 
been  but  little  steamboat  navigation  below  Caryville,  but  this  i)ortion 
of  the  river  is  much  used  for  the  movement  of  logs  and  sawn  timber 
rafts  to  the  market  at  Pensacola.  It  is  obstructed  at  low  water  by 
logs  and  snags,  but  the  available  funds  have  not  permitted  any  work 
to  be  done  on  it. 

WOBK  DONE  DURING  THE  PAST  FISCAL,  TEAR. 

Asst.  Engineer  J.  E.  Turtle,  in  local  charge  of  this  improvement,  re- 
ports as  follows: 

At  the  beginning  of  the  fiscal  year  the  snag  boat  and  property  was  at  CaryyiUe, 
Fla.,  in  charge  of  a  watchman.  This  was  due  to  a  lack  of  funds  for  active  <^>era- 
tions.  On  October  21,  1890,  the  plant  was  transferred  to  the  Holmes  River  Improve- 
ment, where  it  was  employed  until  February  14,  1891,  when  it  was  again  returned 
to  the  Choctawhatchee  River  and  placed  in  charge  of  a  watchman.  On  May  20,  the 
river  being  low  enough  to  admit  of  operations,  the  boat  was  put  in  commission  and 
began  working  up  stream  from  Caryville,  Fla.,  removing  obstructions  in  accordance 
with  the  approved  project. 

___  #  '  #  #  #  V  #  # 

The  entire  expenditure  thus,  far  under  the  approved  project  lias  resulted  in  im- 
proving the  navigation  of  the  river  between  Caryville,  Fla.,  and  Geneva,  Ala.,  caus- 
ing a  material  increase  in  its  commerce. 

«  «  •  «  •  ft  * 

It  is  contemplated  to  make  some  changes  in  the  snag  boat  by  putting  in  machinery 
and  a  wheel,  which  will  greatly  facilitate  operations  upon  this  river. 

Duriufr  May  I  made  an  examination  of  the  river  between  Caryville  and  Geneva. 
I  found  in  all  of  the  bends  many  snags  to  be  removed,  and  very  shoal  water  on  Buz- 
zard and  Pitman  Bars.  I  am  in  hopes,  with  a  favorable  season,  to  greatiy  improve 
the  navigation  of  this  river  between  Cfary  ville  and  Geneva,  and  to  be  able  to  increase 
the  depth  on  Pitman  Bar. 

•  •••••• 

BECOMMENDATIONS  AND  ESTIMATES. 

The  estimate  of  the  cost  of  this  improvement  under  the  project  of 
1880  was  $122,832.  The  report  on  the  examination  for  low-water  navi- 
gation between  Geneva  and  Newton,  estimated  the  cost  of  securing  a 
channel  3  feet  deep  and  60  feet  wide  at  $67,126.  From  Geneva  to  Hol- 
lis  Bridge,  7  miles  below  Newton,  the  work  will  consist  almost  exclu- 
sively of  the  removal  of  snags,  sunken  logs,  and  overhanging  trees. 
Above  Hollis  Bridge  the  work  will  consist  in  excavating  a  channel 
through  a  number  of  shoals,  which  consist  of  hard  blue  clay  and  rock. 
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and  which  aggregate  about  4,095  feet  in  length.  Under  the  law  it  is 
not  proposed  to  do  any  of  the  latter  work  as  long  as  any  of  the  existing 
bridges  obstruct  navigation. 

The  Alabama  Midland  Eailroad.  recently  finished  from  Montgomery, 
Ala.,  to  Bainbridge,  Ga.,  passes  through  Newton,  and  it  is  doubtful  if 
that  portion  of  the  river  between  Geneva  and  Newton  would  now  be 
much  used  even  if  the  improvement  were  completed.  Between  Geneva 
and  Caryville,  however,  a  number  pf  steamers  make  regular  trips,  and 
the  easy  navigation  of  this  portion  of  the  river  is  of  the  greatest  im- 
portance to  a  large  section  of  country,  of  which  Geneva  is  the  central 
X>oint. 

In  my  project  for  the  expenditure  of  the  appropriation  of  September 
19, 1890, 1  therefore  recommended  that  on  account  of  the  necessities  of 
this  section  of  the  river,  and  of  the  limited  appropriation,  the  greater 
part  of  the  work  shoidd  be  done  upon  it,  and  that  the  snag  boat  should 
proceed  above  Geneva  only  in  the  event  of  the  urgent  work  below  being 
finished  before  the  funds  were  exhausted.  I  also  recommended  that  in 
order  to  operate  the  snag  boat  more  economically,  it  should  be  provided 
with  the  necessary  macMnery,  and  a  stern  wheel.  These  recommenda- 
tions were  approved  by  the  Chief  of  Engineers,  and  the  balance  avail- 
able will  be  expended  during  this  year  in  carrying  them  out.  On 
account  of  the  many  changes  which  have  taken  place  since  the  survey 
and  estimate  of  1880,  it  is  not  now  possible  to  submit  an  accurate  esti- 
mate of  the  cost  of  completing  the  existing  project. 

The  ultimate  cost  o^  the  improvement  would  be  very  much  reduced 
if  funds  were  appropriated  in  suflScient  amounts  to  enable  suitable 
works  of  contraction  and  shore  protection  to  be  built  where  needed. 
Hitherto  it  has  not  been  possible  to  do  such  work. 

The  annual  cost  of  removing  the  logs  and  snags  brought  in  by  the 
winter  freshets,  and  of  maintaining  any  improvement  which  may  be 
effected,  is  estimated  at  $5,000. 

In  order  to  proceed  with  the  improvement  economically,  at  least 
$30,000  should  be  provided  for  the  fiscal  year  ending  June  30, 1893. 

Money  statement.    ' 

Jnly  1, 1890,  balance  nnexpended $873. 77 

Amount  appropriated  by  act  approved  September  19,  1890 12, 500. 00 

13,373.77 
June  30,  1891,  amount  expended  during  fiscal  year 1, 303. 37 

July  1, 1891,  balance  unexpended 12,070.40 

July  1, 1891,  outstanding  liabilities 1,440.01 

July  1, 1891,  balance  available 10,a30.39 

C  Amount  that  can  be  profitably  expendod  in  fiscal  year  ending  June  30, 1893.  30, 000. 00 
<  Submitted  in  compliance  with  re(iuircmcnt8  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

COMMERCIAL   STATISTICS    FOR    CHOCTAWIIATCHEK    RIVER,    FLORIDA  AND  ALABAMA. 


Kame  and  descriptloii  of  boats. 


Ifary  Alice,  etem- wheel  river  boat 

Lena  C-,  ateni-wheel  river  boat 

Dexter,  atem- wheel  river  boat 


Rcjdstered 
touuage. 


39.37 
34 
120 


Draft  of  water. 


Light. 


Inches. 
U 
15 
20 


Loaded. 


Number  of   | 
round  tripa  '  xr..«»K«-/*# 
madcbetweon  I'JJ^l^l 
Geneva  and    l'««»«^"«®"- 
Caryville.    | 


Inehet. 
32 
36 
42 


\ 


401  i 


407 
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Freight  carried. 


MiBcellaneons  freight. . . 
Turpentine,  103  barrolH. 

Ke8iii,153  bairelB 

SaUroad  equipniento . . . 


Tofu. 

157 
33 

45 


Total 8,124 


Cotton, 7,510  bales 1,875| 

Fertilizers,  26,091  sacks 2, 609 

Hides  and  skins,  20  packages 6| 

Live8tock,25  head 6j 

Lumber,  54,450  feet 32 

Shingles,  300,000 150 

Provisions 1,866 

Grain,  17,477  sacks 1,323 

Estimated  value  of  above  Anefghts  (in  round  numbers),  $790,903. 

From  December  1  to  about  April  1  tbe  Choctawhatchee  River  is  navigable  from 
Caryville,  Fla.,  to  Pate  Landing. 

From  April  1  to  December  1,  or  during  low  water,  between  Geneva,  Ala.,  and  Cary- 
ville,  Fla. 

J.  E.  Turtle, 
Aamtant  Engineer, 


P7. 

IMPROVEMENT  OF  HARBOR  AT  PENSACOLA,  FLORIDA. 
PLAN  OF  IMPROVEMENT. 

Under  an  act  of  Congress  approved  June  18, 1878,  the  improvement 
was  commenced  by  the  removal,  in  1871)-'80,  of  certain  wrecks  forming 
obstructions  to  navigation.  In  1879  an  examination  and  partial  survey 
was  made  for  the  purpose  of  ascertaining  the  extent  and  probable  cause 
of  the  shoaling  of  the  main  ship  channel  at  a  point  known  as  the  "Inner 
Bar."  In  1881  the  present  plan  of  improvement  was  adopted  in  con- 
formity to  the  recommendations  of  the  Board  of  Engineers  for  fortifica- 
tions and  for  river  and  harbor  improvements.  The  project  provides  for 
the  construction  of  jetties  near  the  site  of  Fort  McRee  to  prevent  fiirther 
abrasion  of  the  shore  line  and  consequent  changes  in  the  tidal  currents, 
and  to  preserve  the  site  for  defensive  works,  and  for  the  dredging  of  a 
channel  24  feet  deep  and  300  feet  wide  across  the  inner  bar. 

The  ultimate  cost  of  this  improvement  is  not  estimated  in  the  original 
project,  which  assumes  that  it  will  exceed  $150,000.  The  annual  appro- 
priations have  not  been  sufficient  to  enable  this  project  to  be  carried 
to  a  rapid  completion,  as  was  originally  contemplated.  In  consequence 
the  channel  has  never  been  dredged  to  a  greater  width  than  120  feet^ 
and  a  very  large  proportion  of  the  appropriations  made  has  been  ex- 
pended in  redredging,  and  repairing  and  rebuilding  the  jetties.  Strong 
tidal  currents  cross  the  inner  bar  almost  at  right  angles,  and  it  is  not 
believed  that  a  permanent  improvement  can  be  effected  by  dredging. 
The  work  of  shore  protection  as  completed  in  May,  1890,  is  believ^  to 
be  practically  permanent,  but  it  may  require  extension.  No  dredging 
has  been  done  since  1886,  at  which  time  the  dredged  channel  over  the 
inner  bar  was  reported  as  having  a  depth  of  24  feet  and  width  of  120 
feet  at  mean  low  water.  Tliis  channel  has  since  been  gradually  shoal- 
ing. The  original  project  provided  for  no  improvement  of  the  outer  bar 
to  correspond  with  that  of  the  inner  bar. 


APPROPRIATIONS. 


June  18,1878 $20,000 

March  3, 1879 10,000 

June  14,1880 40,000 

March  3, 1881 20,000 

August  2, 1882 50,000 

July  5, 1884 55,000 


Augusts,  1886 $20,000 

August  11, 1888 35,000 

September  19, 1890 25,000 

Total 275,000 
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The  average  annual  appropriation  has  thus  been  $19,642.85.  With 
this  amount  it  has  never  been  practicable  to  complete  the  dredging  of 
the  prescribed  channel  through  the  inner  bar.  Partial  dredging  was 
done  at  various  times  between  the  years  1882  and  1886.  At  the  con- 
clusion of  the  dredging  in  1886  it  wp^s  reported  that  the  channel  over 
the  inner  bar  was  24  feet  deep  and  120  feet  wide.  No  dredging  has 
since  been  done,  and  in  April,  1890,  the  least  depth  at  mean  low  water 
on  the  inner  bar  was  19.6  feet,  and  on  the  outer  bar  22.1  feet. 

The  work  of  preventing  further  abrasion  of  the  shore  line  near  Fort 
McRee  was  begun  in  1881,  and  continued  until  April,  1890,  whenever 
funds  were  available  for  the  purpose.  The  work  was  at  first  of  a  tenta- 
tive character.  Two  jetties,  having  lengths  of  360  and  220  feet,  respect- 
ively, were  built  nearly  perpendicular  •&)  the  shore  line  north  of  Fort 
McEee.  The  jetties  were  constructed  of  close  piling  filled  with  alter- 
nate layers  of  brush  and  stone,  with  side  slopes  of  the  same  construc- 
tion. These  jetties  were  exposed  to  the  action  of  violent  storms  from 
the  Gulf,  the  waves  which  break  upon  the  shore  having  great  destruc- 
tive power.  They  were  also  exposed  to  the  attacks  of  the  teredo,  which 
are  very*  destructive  in  these  waters.  From  these  causes  more  than  75 
-per  cent,  of  the  work  had  been  destroyed  previous  to  1888,  notwith- 
standing that  much  repair  and  auxiliary  work  had  been  done  to  pre- 
serve them.  As  their  usefulness  in  preserving  the  shore  line  had  been 
demonstrated  it  was  then  decided  to  rebuild  them  in  a  substantial 
manner,  by  covering  what  remained  of  them  with  a  coping  and  side 
slopes  of  heavy  stone  and  concrete  blocks.  This  work  was  completed 
as  far  as  at  present  appears  to  be  necessary,  in  April,  1890.  Two 
thousand  six  hundred  and  eighty-one  tons  of  stone  (granite)  have  been 
used;  the  larger  stone  weighing  from  1  to  4  tons.  Three  sizes  of  con- 
crete blocks— -3  by  3  by  5,  3  by  3  by  10,  and  4  by  4  by  6  feet — ^have  been 
used,  weighing,  respectively,  about  3,  6,  and  6J  tons.  In  all,  402  cubic 
yards  of  blocks  have  been  used.  Each  jetty  has  been  coped  with  a 
mass  of  concrete,  built  in  place.  The  past  spring  has  been  unusually 
stormy,  and  the  reconstructed  jetties  have  been  exposed  to  several 
unusually  severe  storms,  which  they  have  withstood  perfectly.  No 
settlement  or  derangement  of  the  work  whatever  has  been  apparent. 

When  the  improvement  was  begun  the  beach-line  had  receded  to  Jbhe 
walls  of  Fort  McRee,  and  the  greater  part  of  the  fort  had  been  under- 
mined and  destroyed..  Below  the  fort  the  beach  line  is  now  protected 
by  the  ruins  of  the  old  water  battery,  which  was  built  of  brick  laid  in 
cement.  No  necessity  for  the  further  extension  of  the  shore  protection 
by  jetties  is  now  apparent. 

WORK  DONE  DURING  PAST  FISCAL  YEAR. 

At  the  beginning  of  the  fiscal  year  the  only  work  in  progress  was  a 
survey  of  the  entrance  to  the  harbor;  this  was  being  made  by  Asst.  En- 
gineer J.  B.  Turtle,  in  local  charge  of  the  improvement. 

The  field  work  of  this  survey  was  completed  in  August,  1890,  and  the 
necessary  oflfice  work  was  finished  in  October,  and  Mr.  Turtle  submitted 
•his  report  on  November  10,  1890. 

On  January  7, 1891, 1  submitted  a  report  on  this  survey,  in  which  I 
requested  that  the  whole  subject  of  the  farther  improvement  of  Pensa- 
coia  Harbor  should  be  referred  to  a  Board  of  Engineers,  and  that,  pend- 
ing the  report  of  this  Board,  no  expenditure  of  the  appropriation  of 
$25,000,  by  the  act  of  September  19, 1890,  should  be  made. 
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By  Special  Orders.  'So.  6,  Headquarters,  Corps  of  Engineers,  January 
17, 1891,  a  Board  or  Engineers  was  appointed  to  report  upon  the  im- 
provement of  the  liarbor. 

This  Board  has  since  held  two  meetings,  and  it  is  expected  that  their 
report  submitting  a  project  for  the  further  improvement  of  the  harbor 
will  be  submitted  during  the  month  of  July,  1891. 

The  only  other  work  done  durijig  the  year  has  consisted  in  the 
care  and  preservation  of  public  proi)erty  pertaining  to  the  improve- 
ment, and  in  the  further  tests  of  cements  used  in  the  construction  of 
the  jetties,  and  in  such  further  examinations  of  the  harbor  as  were 
required  to  furnish  data  called  for  by  the  Board  of  Engineers. 

Early  in  June,  1891,  it  was  reported  that  serious  trouble  was  expe- 
rienced in  taking  loaded  vessels  out  of  the  hai*bor.  Several  steamshii)S 
had  fifrounded  on  the  inner  bar,  and  in  their  efforts  to  get  off  sand  lumps 
had  been  thrown  up  in  the  chamnel,  which  seriously  impeded  naviga- 
tion. Several  vessels  in  the  harbor  had  been  loaded  to  23  feet,  and 
were  unable  to  leave. 

The  state  of  affairs  having  been  reported  to  the  Chief  of  Engineers, 
he  authorized,  by  telegram  dated  June  19, 1891,  the  hiring  of  the  suc- 
tion dredge  Bay  ley  from  the  Mississippi  Jetty  Company  to  do  such  dredg- 
ing on  the  inner  bar  as  was  practicable  with  the  money  available. 

In  accordance  with  this  authority,  an  agreement  was  made  with  the 
owners  of  the  dredge,  and  on  June  29, 1891,  work  was  commenced. 

The  dredge  was  hired  for  a  period  of  45  days,  and  it  is  expected, 
with  such  weather  as  is  to  be  expected  during  this  season  of  the  year, 
that  a  channel  160  feet  wide,  and  sufficiently  deep  to  admit  the  pa^ssage 
of  vessels  drawing  23  feet  of  water,  will  be  dredged  in  that  time. 

RBCOMMENDATIONS  AND  ESTIMATES. 

Pending  the  report  of  the  Board  of  Engineers,  no  recommendations 
nor  estimates  for  the  further  improvement  of  the  harbor  are  submitted. 

Money  statement 

July  1, 1890;  balance  unexpended $8,155.11 

Amount  appropriated  by  act  approved  September  19, 1890 25, 000. 00 

33, 155. 11 
June  dO,  1891,  amount  expended  during  fiscal  year 7, 585. 15 

July  1,  1891,  balance  unexpended 25,509.96 

Julyl,  1891,  outstanding  liabilitiee $345.21 

July  1, 1891,  amount  covered  by  uncompleted  contracts 18, 000. 00 

18,345.21 

Julyl,  1891,  balance  available 7,224.75 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1893  500, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  HARBOR  AT  PEN8ACOLA,   FLORIDA,   1891.  ' 

Value  of  exports  to  foreign  ports $3,939,676 

Value  of  exports  to  coastwise  ports 421, 140 

Total  value  of  exports ,.,,, 4,360,816 
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Value  of  imports  from  foreign  ports , $152, 894 

Value  of  imports  from  coastwise  ports 140, 171 

Total  value  of  imports , . .  .^ 298, 065 

Duties  on  imports  and  miscellaneous  collections , . .  32, 964 

Vessels  entering  from  foreign  ports 402 

Vessels  entering  from  coastwise  ports 143 

Total  vessels  entering 545 

Vessels  cleared  for  foreign  ports 445 

Vessels  cleared  for  coastwise  ports , . , , , 107 

Total  vessels  cleared 552 

Vessels  employed  in  traffic  of  port : 

Sailing 137 

Steam • 28 

Total 165 

Lumber  exported feet,  B.  M....  250,708,924 


report  of  captain  philip  m.  price,  corps  of  enaineers,  upon 
improvement  of  pensacola  harbor,  florida. 

United  States  Engineer  Office, 

Montgomery^  Ala.y  January  7, 1891. 

General:  I  have  the  honor  to  forward  herewith  report  of  Assistant 
Engineer  J.  B.  Turtle,  on  the  survey  of  the  entrance  to  Pensacola  Harbor, 
Florida,  which  was  authorized  by  the  Chief  of  Engineers,  under  date 
of  March  28, 1890. 

Mr.  Turtle^s  report  gives  in  detail  the  results  of  the  survey,  which 
was  made  during  the  summer  of  1890,  ahd  I  will  therefore  not  repeat 
them. 

The  improvement  of  Pensacola  Harbor  was  begun  by  the  United 
States  Government  in  1878,  by  the  removal  of  certain  wrecks  which 
obstructed  the  channel. 

In  1880  the  project  of  Captain  Damrell,  for  the  further  improvement 
of  the  harbor,  was  referred  to  the  Board  of  Engineers  for  fortifications 
and  for  river  and  harbor  improvements,  and  the  report  of  the  Board, 
dated  February  12, 1881,  is  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1881,  page  1177. 

In  accordance  with  the  recommendation  of  the  Board  a  project  was 
approved  which  provided  for  dredging  a  channel  300  feet  wide  and  24 
feet  deep  at  mean  low  water  a<;ross  the  inner  bar  for  the  temporary  re- 
lief of  navigation,  and  for  protecting  the  shore  line  near  Fort  McRee 
from  further  abrasion  by  the  construction  of  jetties  and  works  of  shore 
protection,  with  a  view  to  retaining  this  pqsition  for  defensive  purposes, 
and  to  prevent  further  injurious  changes  in  the  tidal  currents.  Between 
1881  and  1886  some  dredging  was  done  on  the  inner  bar,  and  it  was  re- 
ports that  a  channel  120  feet  wide  and  24  feet  deep  had  been  obtained 
in  1880.  Since  then  no  dredging  has  been  done,  and  the  channel  has 
gradu£^y  shoaled  until  it  had  a  least  depth  of  19.6  feet  at  mean  low 
water  in  April,  1890. 

Between  1881  and  1887  the  further  abrasion  of  the  western  shore  line, 
EjiG  91 108 
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near  Fort  McRee,  was  Btopped  by  the  construction  of  two  jetties  north 
of  the  fort,  and  nearly  at  right  angles  to  the  shore,  having  lengths  re- 
pectively  of  3€0  and  220  feet.  Tlie  jetties  were  originally  of  a  tenta- 
tive character,  and  were  built  of  two  parallel  rows  of  close  piling  filled 
with  alternate  layers  of  brush  and  stone,  with  side  slopes  of  similar 
construction.  They  were  exposed  to  the  attacks-  of  the  teredo  and  to 
the  destructive  action  of  severe  storms.  ' 

In  1H88  not  more  than  75  per  cent,  of  these  jetties  remained,  notwith- 
standing that  nuich  repair  and  auxiliary  work  had  been  done  to  pre- 
serve them.  Their  usefulness  in  preserving  the  shore  line  had,  however, 
been  demonstrated,  and  it  was  then  decided  to  rebuild  them  in  a  more 
substantial  manner  by  covering  them  with  a  coping  and  side  slopes  of 
heavy  stone  and  concrete  blocks. 

This  work  was  finished  in  April,  1890,  and  has  so  far  been  entirely 
satisfactory. 

The  river  and  harbor  act  of  August  5,  1886,  directed  a  resurvey  of 
the  outer  and  inner  bars  at  Pensacola  Harbor,  Florida.  The  report  of 
this  resurvey,  with  a  projectt  and  estimate  for  the  permanent  improve- 
ment of  the  harbor,  was  submitted  on  February  8,  1889,  and  is  printed 
in  the  Annual  Rejwrt  of  the  Chief  of  Engineers  for  1889,  page  14D3.  No 
action  has  been  taken  on  this  report.  On  account  of  lack  of  funds  the 
resurvey  was  not  made  with  a  detail  that  was  considered  desirable,  and 
on  March  28, -1890,  the  Chief  of  Engineers  approved  my  request  for 
authority  to  make  a  detailed  survey  of  the  entrance  to  the  harbor,  which 
should  include  careful  velocity  observations. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $25,000 
for  continuing  the  improvement  of  Pensacola  Harbor. 

In  my  project  dated  September  23, 1890, 1  stated: 

When  this  report  (of  the  survey)  is  received  I  respoctfuUy  recommond  that  the 
whole  subject  of  the  improvement  of  Pensacola  Harbor  be  referred  to  a  Board  of 
En«^ineer8,  eapeciaUy  constituted  for  the  purpose,  who  wiU  visit  the  locality  and 
afford  an  opportunity  to  those  interested  in  the  improvement  to  present  their  views. 
In  the  meantime  I  would  prefer  to  make  no  recommendation  as  to  the  expenditure 
of  the  $25,000  just  appropriated. 

This  project  was  approved  by  the  Cliief  of  Engineers  on  October  1, 
1890,  and  accordingly  I  now  respectfully  request  that  this  report  and 
accompanying  maps,  together  with  my  report  of  February  8,  1889, 
may  be  referred  to  a  Board  of  Engineers,  who  sliall  take  into  consider- 
ation the  whole  subject  of  the  further  improvement  of  Pensacola  Harbor, 
and  recommend  a  project  for  such  improvement. 

The  following  tracings*  are  transmitted,  in  a  separate  pjickage: 

1  tracing,  entrance  to  Pensacola  Harbor,  Florida,  and  profile. 

1  tracing,  entrance  to  Pensacola  Harbor,  Florida,  showing  comparative  contour 
linos. 

1  tracing,  entrance  to  Pensacola  Harbor,  Florida,  plan  showing  tidal  velocities  and 
directions. 

10  diagrams  of  tidal  velocities. 

3  tabu  luted  tidal  velocity  observations. 

Very  respectfully,  your  obedient  servant, 

Philip  M.  Price, 
Captain,  Corps  of  Engineers* 

Brig.  Gen,  TnoMiis  L.  Casey, 

Chief  of  Engineers,  U,  S.  A. 


*Kot  prill  ted. 
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[Second  iBdorsement.] 

Office  Chiep  of  Engineers, 

U.  S.  Army, 
January  14j  1891. 
Be8i)ectfiilly  submitted  to  the  Secretary  of  War,  with  recommenda- 
tion that  a  Board  of  Enginoers  be  apiwinted,  to  consist  of  Gapt.  P.  M. 
Price,  Capt.  W.  M.  Black,  and  Lieut.  O.  M.  Carter,  Corps  of  Engineers,  to 
consider  and  report  ux)on  the  subject  of  the  improvement  of  Pensacola 
Harbor,  the  Board  to  meet  at  Pensacola  on  the  call  of  the  setiior  mem- 
ber, and  its  expenses  to  be  paid  from  appropriation  for  Pensacola  Harbor. 
With  the  sanction  of  the  Secretary  the  order  constituting  the  Board 
will  be  issued  ^om  this  office. 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 

War  Department,  January  16y  1891. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Assistant  Secretary  of  War: 

John  Tweedalb, 

Chief  Clerk. 


bkport  of  mr.  j.  e.  turtl£,  assistant  enoikeisr. 

United  States  Engineer  Office, 

Warrington,  Fla.,  November  19,  1890, 

Captain  :  Report  upon  the  survey  of  Pensacola  Harbor,  made  dnrlDg  the  summer 
of  1890,  is  respectfully  submitted. 

This  survey  was  intended  to  be  so  complete  that  a  sufficient  amount  of  reliable  in- 
formation, supplementing  that  obtained  in  1888,  and  beariufi^  upon  the  natural  and 
changeable  conditions  found  hero,  could  be  submitted  to  enable  a  Board  of  Engi- 
neers to  better  determine  the  proper  method  to  adopt  for  the  further  or  permanent 
improvement  of  the  entrance  to  this  harbor.  With  this  object  in  view  the  following 
steps  were  taken  for  the  purpose  mentioned : 

Relocation  of  beach  lines,  to  determine  their  recession  or  advancement. 

Soundings  over  the  entrance  area,  to  locate  the  shoals  and  channels  b}'  1-foot  con- 
tours, for  toe  purpose  of  ascertaining,  by  comparison  with  other  surveys,  the  natural 
drift  of  permanent  change  arising  from  the  natural  forces  existing  here,  and  for  the 
purpose  of  making  a  relief  map  of  the  harbor. 

Velocity  observations  of  both  ebb  and  flood,  to  better  determine  the  amount  and 
direction  of  the  resultant  flow. 

Borings,  a  sufficient  number  to  determine  the  geological  formation  of  the  shoals  in  ^ 
the  harbor  entrance. 

These  four  steps  were  the  main  ones  in  the  survey,  and  were  prosecuted  whenever 
the  conditions  were  favorable;  these,  however,  were  unfavorable  the  greater  part 
of  the  time,  and  the  completion  of  the  survey,  particularly  of  the  field  work,  was 
accordingly  delayed.  Whenever  it  was  possible  to  <lo  so,  office  work  was  a<lvauf>«d 
when  the  weather  would  not  admit  of  field  work  being  done.  The  plans  and  dia- 
g^rauis  were  completed  on  October  9. 

OPERATIONS. 

Relocation  of  heach  lines, — Those  were  located  by  offsets  from  a  transit  lino'  mean- 
dering the  shores  j  in  all,  6i  miles  of  beach  line  were  located. 

Soundings, — Inside  the  entrance  proper  39  ranges  were  located  by  triangulation 
from  the  old  stations.  These  ranges  radiated  from  station  "  Fort  Pickens'^  and  over 
tho  area  covered  by  these.  Sounaiugs  were  located  by  a  boat  traversing  the  ranges 
from  the  beach  on  the  north  and  west  side  of  the  entrance  to  the  Santa  Kosa 
Beach.  A  flagman  in  the  boat  indicated  by  hoisting  a  flag  that  the  lead  had  been 
thrown :  the  lowering  of  the  flag  imlicated  that  at  that  instant  the  lead-line  had  been 
irei^*    A  transit-man  at  Station  '^  McKea,''  with  his  instrument  O  on  Station  '^  Pick- 
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enBf"  read  and  recorded  the  angle  between  that  station  and  the  flag  in  the  boat, 
which,  from  the  fact  that  the  location  of  each  range  was  known,  located  the  sound- 
ing. Outside  the  harbor  entrance  the  soundings  were  located  by  means  of  two  transits, 
one  each  at  Stations  '^ Pickens''  and  ''McKee,"  the  zero  reading  '' Pickens''  and 
''McRee."  respectively,  and  the  angles  read  from  these  stations  to  a  signal  flag,  oper- 
ated by  the  recorder  of  depths  on  the  boat  from  which  the  soundings  were  taken. 
For  method  in  detail,  reference  is  respectfully  made  to  Report  of  Chief  of  Engineers 
for  18^,  part  2,  pase  1409.  The  boat  engaged  for  this  purpose,  as  well  as  oi)erating 
the  survey  generally,  was  the  tug  Willie  C.  Beiiig  familiar  with  the  locality,  I  in 
person  directed  from  the  tuft  the  directions  and  courses  of  the  boat  until  the  ground 
had  been  thoroughly  crossed  and  recrossed.  These  soundings  were  carried  seaward 
to  the  30-foot  curve,  it  being  thought  that  any  method  of  improvement  would  uot, 
in  any  event,  contemplate  a  greater  channel  depth  than  this.  In  all,  6,109  soundings 
were  located. 

Cro88  sections  of  the  shore. — ^Every  100  feet,  and  for  a  distance  back  from  water-line 
until  the  highest  elevation  was  reached,  and  extending  over  the  6^  miles  of  beach 
above  mentioned,  were  taken,  to  be  used  in  making  relief  map  of  harbor. 

Velocity  observations. — Ten  stations  were  selected  from  which  simiiltaueoUH  velocity 
observations  were  to  be  taken,  five  of  these  stations  being  emplo^^ed  at  a  time.  The 
stations  are  as  follows : 

Station  No.    1. — Entrance  buoy. 

Station  No.    2. — Caucus  buoy  No.  1. 

Station  No.    3. — Caucus  buoy  No.  3. 

Station  No.    4. — Caucus  buoy  No.  5. 

Station  No.  5. — ^A  spar  buoy  placed  on  Caucus  directly  in  line  with  discharge  of 
ebb  across  Caucus. 

Station  No.    6. — ^A  spar  buoy  inside  of  this  in  12'  of  water. 

Station  No.    7.-— Bell  buoy. 

Station  No.    8. — East  Bank  buoy. 

Station  No.    9. — Swash-channel  buoy. 

Station  No.  10. — Mid-channel  buoy. 

For  a  more  familiar  location  of  these  stations  see  Plan  No.  3.  It  was  thought  that 
these  stations  were  so  located  that  current  observations  of  tidal  flow  passing  them 
would  give  a  knowledge  of  the  direction  of  the  distribution  of  the  tidal  discharge 
from  any  portion  of  the  cross  section  at  the  gorge  and  the  approach  of  the  flood  to 
the  harbor,  as  well  as  ascertain  the  velocity  of  the  currents  passing  over  the  difterent 
shoals  and  parts  of  the  channels.  The  observations  consisted  of  surface,  mean,  and 
bottom  velocities.  For  surface  velocities  a  mariner's  log  was  used,  one  comer  of 
which  was  weighted  sufiioieutly  to  make  the  log  assume  an  upright  jmsitioa  without 
any  strain  on  the  measuring  line,  and  also  to  slightly  immerse  the  log,  so  that  it 
would  present  an  area  to  the  surface  flow.  For  mean  velocity  the  usual  loa<led  rod 
was  employed,  of  course  the  rods  being  cut  to  suit  the  depths  at  the  stations  where 
they  were  intended  to  be  used.  For  bottom  velocity  the  usual  double  float  was  em- 
ployed. The  measuring  cord  was  as  slight  as  would  insure  the  hauling  home  of  the 
diiTerent  floats  and  was  tagged  i*rom  zero  to  100  feet,  a  tag  marking  off  each  25  feet. 
Between  the  zero  tag  and  the  float  about  40  feet  of  strong  line  was  left  for  the  pur- 
pose of  letting  the  float  obtain  the  velocity  of  the  current  before  the  observation 
began.  The  observers'  watches  were  all  made  to  read  the  same,  and  the  observa- 
tions began  when  the  flow  in  the  direction  for  which  they  were  intended  was  strong 
enough  to  carry  the  float  out  with  any  marked  decisiveness.  An  observation  was 
•  taken  every  ten  minutes,  which  gave  two  of  each  kind  each  hour.  When  the  zero 
tag  jpassed  the  taffrail  of  the  boat,  which  of  course  was  anchored,  the  time  or  watch 
reading  was  recorded.  When  the  second  tag  passed,  the  watch  reading  was  again 
recorded,  and  similarly  during  the  entire  observation.  The  number  of  seconds  and 
velocity,  as  shown  on  tables  herewith,  was  deduced  from  these  watch  readings  in 
the  office.  It  will  be  seen,  therefore,  that  each  observer  was  recording  the  same 
velocity  at  the  same  moment.  Each  observer  was  provided  with  a  mariner's  com- 
pass and  the  magnetic  bearing  of  the  direction  taken  by  the  float  recorded. 

Owing  to  the  lact  that  we  have  here  but  one  ebb  and  one  flood  each  24  hours, 
these  observations  had  to  be  carried  always  into  the  night,  and  frequently  the  entire 
observation,  lasting  12  hours,  occurred  at  night.  In  this  case  lanterns  were 
used,  and  the  measuring  string  attached  to  the  float,  held  across  the  face  of  the  com- 
pass after  the  recording  of  each  observation  was  completed,  would  give  the  magnetic 
bearing  traversed  by  the  float. 

Observations  extended  over  eight  entire  ebbs  and  three  entire  floods ;  in  all,  3,810 
observations  were  taken. 

This  method,  while  it  offers  some  advantages,  is  not  entirely  satisfactory,  and  the 
velocities  obtained  were  somewhat  in  excess,  I  think,  of  the'  actual  current  veloci- 
ties. This  is  more  true  in  oases  of  the  mean  and  bottom  velocities ;  the  line  floating 
on  the  surface  is  carried  out  by  the  velocity  of  the  float  to  which  it  is  attached,  in* 
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fliienced,  however,  somewhat  by  the  velocity  of  the  surface-water,  creating  a  bag  in 
the  line ;  if  the  line  is  delayed  by  holding  slightly  it  can  not  be  ascertained  well, 
when  the  holding  does  not  retard  the  flow  of  the  float.  The  error  is  not  great,  yet  it 
does  exist  and  can  not  be  eliminated  except  by  gnessing  at  the  difference  between 
the  length  of  the  curve  and  the  chord,  which  was  never  attempted,  and  the  veloci- 
ties recorded  are  those  indicated  by  the  measuring  string. 

The  weather  selected  for  this  part  of  the  work  was  generally  good,  and  the  wind 
too  slight  to  have  any  influence  whatever  upon  the  currents. 

During  these  observations  a  record  of  the  tidal  gauge  was  kept,  both  in  the  la- 
goon and  in  the  gan^e  well  in  the  south  jetty. 

BonntjB, — One  boring  was  taken  on  the  crest  of  Caucus  Shoal,  and  one  on  the  shoalest 
depths  of  the  Inner  and  outer  bar  channels.  There  is  evidently  a  uniformity  in  the 
geological  formation  of  all  these  shoals,  and  it  was  thought  that  the  information  de- 
rived from  these  borings  would  apply  equally  well  to  any  other  portion  of  the  har- 
bor entrance.  The  device  employed  in  making  these  borings  was  the  sand  pump  made 
for  the  survey  of  1888.  For  description,  reference  is  respectfully  made  to  Report  of 
Chief  of  Engineers  for  1889,  Part  II,  page  1410. 

OFFICR  wouk. 

Beack  lines. — ^The  original  trigonometrical  stations  were  carefully  located  on  a 
map,  and  from  these  tne  data,  giving  location  of  beach  lines,  worked  up,  the  new 
transit  lines,  and  offsets  plotted,  giving  location  of  beach  lines  for  1890. 

Soundings. — These  were  carefully  plotted  with  a  Keuffel  &  Esser  protractor  read- 
ing to  1  minute.  To  avoid  confusion  such  soundiugs  only  were  plotted  as  would 
enable  the  3-foot  contours  to  be  located,  all  intermediate  ones  being  omitted.  Ac- 
cordingly on  plan  No.  1  the  channels  and  shoals  are  indicated  by  3-foot  contours. 

Velocities. — ^The  magnetic  bearing  of  the  velocity  observations  (aken  were  all 
plotted  to  scale,  as  shown  on  diagrams  herewith. 

Borings, — The  location  of  the  borings  taken  will  be  seen  on  plan  No.  1. 

Besides  plotting  the  recent  survey,  coast  survey  charts  for  1856  and  1881  have  been 
enlarged  to  scales  used  for  plans  of  1890,  and  a  sufficient  number  of  curves  from 
those  years  have  been  transferred  to  our  maps  to  show  more  clearly  the  tendency  of 
periuanent  changes.  (See  plan  No.  2.)  Also  the  curves  of  1822  and  1847  in  the  im- 
mediate vicinity  of  Fort  McRee,  there  being  no  information  in  this  office  to  extend 
the«e  further,  have  been  put  on  this  plan. 

A  relief  map  of  the  harbor  will  be  completed  as  soon  as  practicable. 

DESCRIPTION. 

For  a  general  description  and  outline  of  the  harbor,  reference  is  respectftilly 
made  to  Report  of  Chief  of  Engineers,  Part  II,  pages  1404,  1405,  1410,  and  1411,  but 
as  the  knowledge  of  tides  is  now  more  complete  than  at  the  time  the  report  referred 
to  was  made,  it  may  be  well  to  again  mention  them. 

We  have  here  but  one  high  and  one  low  tide  every  24  hours,  the  fluctuations  being 
greatest,  of  course,  at  times  of  new  and  full  moon.  During  periods  most  remote 
from  these  the  ebb  sometimes  stops  for  a  short  time  and  again  starts,  which  would, 
I  presume,  indicate  the  influence  of  a  second  tide.  This  is  not  frequently  observed. 
An  average  rise  and  fall  of  the  tide  from  certain  periods  just  before  new  and  full 
moon  to  certain  periods  thereafter  is  about  1.6  feet,  and  ibr  corresponding  periods 
before  and  after  first  and  last  quarter,  about  0.9  feet.  During  greatest  fluctuations 
the  turn  of  the  tide  varies  about  1  hour  from  day  to  day,  and  so  continues  until  the 
rise  and  fall  of  the  tide  is  materially  lessened  by  the  approaching  change  in  the 
moon,  when  the  change  of  the  ebb,  for  instance,  would  be  about  6  hours  earlier. 
Then  for  a  day  or  two  it  would  have  no  marked  flow,  and  the  beginning  of  each  ebb 
at  this  time  would  be  practically  at  the  same  hour  daily.  This  peculiar  condition 
of  things  exists  at  or  near  the  quarters  of  the  moon.  About  48  hours  after  these 
phases  the  flow  of  the  ebb  and  flood  becomes  more  decided,  1  hour  earlier  or  later, 
and  continues  so  until  several  days  after  the  period  of  greatest  fluctuations,  when 
all  these  features  are  again  repeated  and  with  the  strongest  uniformity,  so  much  so 
that  during  the  period  of  time  covered  by  the  survey,  several  months,  the  ebb 
always  began  from  10  a.  m.  to  about  3  p.  m.  and  the  flood  some  12  hours  later. 
These  peculiar  variations  give  the  discharge  at  the  gorge  (referred  to  below)  a 
greater  duration  of  erosive  power  than  over  areas  south  oi  this. 

INFERENCES  TO  BE  DRAWN   BY  COM  PA  KING  RESULTS  OBTAINED  IN  SURVEY  OF  1890 
WITH   THOSE   OF   OTHER  SURVEYS. 

Beach  lines. — For  authentic  surveys  we  can  not  go  farther  back  than  the  Coast  and 
Qeodetio  Surveys  of  1856.    At  this  time  we  find  the  shore  line  extending  continuously 
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from  Port  Barrancas  past  the  present  entrance  of  the  lagoon  (sec  plan  No.  2),  and 
extending  from  a  point  in  front  of  PortMcKee  to  the  sonth  west  very  uniformly  with 
the  shore  line  of  other  siirveys.  At  this  time  the  lagoon  entrance  was  some  4  miles 
to  the  BQuthwestj  not  shuwn'on  the  plan  here  referred  to.  Between  the  dates  1856  and 
1881,  this  shore  line,  as  it  had  evidently  done  for  years  previous,  continued  to  recede 
until  the  narrow  neck  just  north  of  McR^e  was  worn  away,  and  at  this  point  the  la- 

goon  entrance  formed.  This  erosion  was  due  to  two  causes,  which  evidently  exist 
ere  to-day:  First,  the  impingement  of  the  strong  ebb  cnrrent  upon  the  shore  in  this 
locality,  which  rolled  the  beach  sand  along  itself  and  distributed  it  over  localities 
to  the  south  and  southwest  of  the  harl>or  entrance.  Second,  during  favorable  winds, 
an  inward  or  forward  movement  of  sand  by  wave  action.  This  latter  force  evidently 
filled  the  large  pocket  in  the  1856  shore  line,  again  north  of  the  present  lagoon  en- 
trance. South  of  Fort  McRee  the  shore  line  between  dates  1856  and  1881  receded  a 
distance  varying  from  250  feet  in  front  of  McHee  to  some  2,000  at  points  south  of  tliis. 
This  was  due  to  the  same  cause  which  has  caused  the  shore  line  to  advance  after  the 
jetties  at  McRee  had  been  commenced,  and  the  beach  line  at  this  point  rebuilt,  vis, 
from  wave  action,  approaching  the  shore  obliquely ;  this  carried  the  sand  into  the 
harbor  entrance,  its  progress  depending  upon  whether  the  wave  action,  favorable 
to  accomplich  this,  occurred  during  a  flood  or  ebb  tide;  of  course  the  inward  move- 
ment was  ^eatest  during  a  flood.  When  this  sand  had  reached  a  point  in  firont  of 
McRee,  or  immediately  inside  of  this,  where  the  direction  of  the  shore  oftered  shelter, 
its  inward  movement  became  more  slow  during  a  flood  and  was  finally  lodged  along 
this  beach,  from  which  locality,  when  the  wave  action  became  less  favorable,  or  null, 
the  strong  ebb  currents  again  picked  it  up  and  took  it  seaward  in  the  direction  of  its 
flow,  which  would  not  follow  the 'shore  line  after  McRee  had  been  passed,  and  dis- 
tributed it  over  areas  south  and  southwest  of  the  harbor  entrance.  After  the  shore 
line  near  McRee  commenced  to  advance,  owing  to  the  jetties,  the  beach  line  south  of 
this  point  begap  to  rebuild,  and  naturally  so,  for  if  these  jetties  offered  a  certain 
shelter  or  obstruction  to  the  sand  moving  inward  their  influence  would  extend  be- 
yond their  immediate  vicinity,  and  over  that  ext>ent  the  same  result  would  be  accom- 
plished. That  it  a4ivanced  more  in  other  localities  than  in  the  immediate  vicinity 
of  the  jetties  is  due  to  the  fact  that  the  force  opposed  to  a  rebuilding  of  the  shore 
line  at  McRee  is  evidently  greater  than  at  points  south  of  this.  As  1  will  refer  to 
this  in  another  part  of  my  report  it  is  not  thought  necessary  to  say  more  here  than 
is  needed  to  account  for  the  change  in  the  beach  lines.  The  shifting  of  Santa  Rosa 
beach  will  be  also  left  for  that  part  of  the  discussion. 

Soundings. — ^The  result  of  the  soundings  as  shown  on  plan  No.  2,  indicate  that  the 
deep  curves  have  advanced  from  the  western  beach  between  1881  and  1890,  while  a 
compafison  between  surveys  of  1856  and  1881  show  that  over  this  suiue  area,  they 
had  an  opposite  movement ;  in  fact,  as  seen  on  plan  No.  2,  between  1822  and  1881, 
this  movement  was  to  tlie  westward.  South  of  McRee  and  southwest  of  the  har- 
bor entrance  the  deep  curves  have  moved  to  the  south  very  slightly,  or,  as  it 
might  be  expressed,  approached  the  shore  in  this  locality.  Directly  in  front  of  Santa 
Rosa  Head  the  deeper  curves  have  approached  the  shore  since  1881,  while  the  more 
shallow  ones  show  no  decided  movement,  are  vacillating,  and  correspond  somewhat 
closely  witli  the  curve  movement  in  front  of  the  Pensacola  light. 

It  will  be  observed  that  between  1856  and  1881  the  24-foot  curve  on  the  west  side, 
and  insi<le  the  entnuice  proper,  approached  the  shore  corresponding  with  the  reces- 
sion of  the  beach  line,  and  that  this  curve,  on  the  opposite  side  of  the  harbor,  had  a 
similar  movement,  or,  that  they  have  moved  parallel  with  each  other,  keeping  the 
cross  Hoction  of  the  entrance  constiint,  and  since  1881,  or  since  the  time  that  the 
beach  line  near  McRee  has  been  held,  that  the  deep  curves  on  tliis  side  have  advanced, 
forcing  buck  or  to  the  eastward  the  similar  curves  in  front  of  Santa  Rosa,  or  the 
conditions  again  adjusting  themselves  to  the  discharge  from  this  parallel  shifting  of 
curves,  it  is  evident  that  the  preseut  cross  section  at  the  gorge  is  the  least  that  the 
tidal  discharge  will  admit  of,  and  that  tliere  will  be  a  scouring  of  material,  such  as 
is  found  here,  whenever  the  cross  section  does  not  greatly  exceed  that  at  the  present 
entrance. 

A  comparison  of  the  curves  in  the  vicinity  of  the  middle  ground  shows  that  there 
has  been  a  decided  movement  of  this  shoal  to  the  southwest,  or  in  the  direction  of 
the  ebb  flow,  causing  a  marked  shoaling  of  the  inner  bar  channel.  The  area  of  East 
Bank  remains  practically  constant,  also  the  area  of  Caucus  Shoal.  Where  the  deep 
curves  have  been  forced  into  Caucus,  on  the  harbor  side,  it  has  had  a  corresponding 
growth  on  the  sea  side.  -It  will  be  noticeable,  however,  that  the  movement  of  the 
deep  curves  into  Caucus,  where  the  strong  ebb  strikes  it.  was  previous  to  1881,  and 
while  the  deep  curves  and  shore  lines  were  moving  to  tlie  westward,  at  and  inside 
the  harbor  cntnmce.  Had  this  shifting  of  the  harbor  entrance  been  allowed  to  con- 
tinue, naturally  and  surely,  the  deep  curves  would  have  entered  more  into  Caucus 
with  a  corresponding  growth,  however,  of  the  shoal  to  the  south.  I  make  this 
statement  to  show  that  it  was  not;  in  my  opiuioui  the  force  of  the  ebb  that  ham 
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caused  the  24-foot  curve  to  encroach  upon  Cmucuh  hetwee-n  185()  and  1881,  but 
rather  that  thu  was  due  to  a  cimngo  iu  the  direction  of  the  ebb  llow^  cauued  by,  uud 
correspending  to,  the  movement  of  the  harbor  entrance  to  tlie  westward  between 
the  same  dates.  In  other  words,  a  simibir  line  of  reasoning  which  shows  that  the 
McRee  jetties  have  cause<l  the  beach  line  on  the  south  of  them  to  advance  over  miles 
of  extent,  would  show  that  the  deep  curves  along  the  harbor  side  of  Caucus  would 
have  a  movement  corresponding  with  the  recession  of  the  deep  curves  and  beach 
line  in  the  neighborhood  of  Kort  McRee.  Between  the  dates  of  1881  and  1890^  and 
when  there  was  no  movement  of  the  harbor  entrance  to  the  westward,  it  will  be 
seen  that  this  cutting  of  Caucus  Shoal  has  ceased.  I^n fortunately  the  number  of 
soundings  plotted  on  the  Coast  Survey  charts  of  1856  and  1881  will  not  admit  of 
following  out  the  many  irregularities  of  these  curves,  as  will  the  number  of  sound- 
ings taken  in  1890;  if  the  chart  of  1881  admitted  of  this,  I  am  of  the  opinion  that  the 
24-foot  curves  of  1881  and  1890  in  the  locality  of  Caucus  (on  the  harbor  side)  would 
very  closely  correspond,  or,  that  as  long  as  the  western  beach  lines  and  curves  of 
the  harbor  entrance  remain  fixed,  as  they  now  are,  that  there  will  be  no  perceptible 
movement  of  the  deep  curves  to  the  south  when  the  strongest  ebb  strikes  Caucus. 

VELOCITIKS. 

These  were  observed  through  periods  of  greatest  influx  and  reflux,  it  being  thought 
more  desirable  to  become  familiar  with  the  duration  and  force  of  the  strongest  tidal 
currents  than  with  the  more  feeble,  ones.  On  plan  No.  3  are  rejireseutcd  tlie  direc- 
tions and  velocities  of  a  normal  excessive  influx  and  reflux,  and  on  the  diagrams  of 
tidal  velocities  the  total  of  the  observations  taken.  On  the  diagrams  the  top  repre- 
sents magnetic  north,  and  the  scale  of  1  inch  =  2  feet  per  second  will  give  the  veloc- 
itv  in  feet  per  second.  The  small  figures,  1,  2,  3,  etc.,  represent  simply  the  number 
o^  the  observation ;  on  the  plan  and  diagram,  to  avoid  confusion,  only  one-half  of  the 
observations  are  reprasented.  Therefore  the  number  of  the  observation  on  these 
represents  also  the  number  of  hours  the  tide  had  been  running  at  the  time  the  obser- 
vation was  taken.  On  plan  No.  3  the  velocities  represented  are  mean  velocities ;  the 
diagrams  will  give  the  surface  and  bottom  as  well.  The  fluctuation  of  tide,  as  indi- 
cated on  the  gauge  during  velocities  represented  on  plan  No.  3,  was  1.3  feet  for  the 
ebb  and  1.1  feet  lor  the  flood. 

From  reference  to  this  plan  it  will  be  seen  that  the  ebb  currents  are  much  stronger 
than  the  flood;  that  the  former  have,  during  periods  of  a  strong  flow,  a  southeasterly 
direction  immediately  in  front  of  the  harbor  entrance,  while  the  directions  east  and 
west  of  this  have  a  niore  easterly  and  westerly  flow,  respectively.  The  ebb  tendency 
is  eastward,  and  no  doubt  a  few  miles  oflshore  would  be  found  running  nearly  due 
east.  In  fact,  12  miles  from  the  harbor  entrance  I  have  observed  it  running  so, 
while  in  front  of  the  harbor  proper  it  was  as  represented  on  diagrams.  The  first 
observations  taken  at  the  beginning  of  an  ebb  are  more  easterly  than  the  later  and 
stronger  ones,  and  almost  invariably  as  the  ebb  begins  to  slacken  the  direction  of 
the  flow  is  more  easterly  than  the  ones  intermediate  between  these  and  the  ones  first 
taken.  This  would  indicate,  it  seems  to  me,  a  flood  approaching  from  the  south. 
This  at  station  No.  1,  entrance  buoy,  is  more  prominent.  The  flood  velocities  taken 
were  found  to  be  stronger  directly  in  front  of  the  harbor  than  at  stations  east  of 
this.  Station  No.  9,  for  instance  (East  Bank  Buoy).  The  ebb  approaching  the  en- 
trance from  the  bay  increases  in  velocity  until  the  gorge  is  reached,  where  it  has  its 
greatest  velocity.  As  it  issues  from  the  harbor,  owing  to  the  rapid  increase  in  cross 
section,  it  is  diffused  over  a  greater  surface,  has  greater  frictional  resistance,  and  a 
consequent  decreasing  velocity.  ITiis  decrease,  however,  does  not  become  strongly 
apparent  until  the  harbor  side  of  Cftncus  Shoal  is  reached ;  the  impulse  carries  it  a 
certain  distance  and  retarding  influences  are  not  so  perceptible;  but  from  this  X)oint 
the  rapidly  increasing  firictional  resistance  causes  a  decided  slackening  of  the  ebb 
velocities.  (See  stations  Nos.  3,  2,  andl.)  At  2  and  1  thev  are  not  only  slower,  but 
less  definite  in  direction.  Between  velocities  at  stations  Nos.  4  and  5  the  same  can 
be  o1>sen'ed.  • 

There  is  little  use  in  comparing  the  ebb  and  flood  velocities  in  order  to  ascertain 
the  direction  of  the  resultant  force.  A  glance  at  plan  No.  3  or  the  diagrams  will 
clearly  show  that  it  is  strongly  in  favor  of  the  ebb.  On  this  plan  the  ebb  was  taken 
2  days  before  full  moon,  the  flood  on  the  day  that  the  moon  fulled ;  wind^  siuiiiar; 
aiding  the  conclusion  that  the  resultant  is  outward  if  the  fact  that  the  duration  of  the 
ebb  is  less  than  that  of  the  flood,  notwithstanding  that  the  former  discharges  the  in- 
flux plus  the  amount  of  fresh  water  stored  during  this  period.  A  further  history  of  the 
resultant  is  written  in  the  fact  that  all  the  shoals  in  the  harbor  entrance  have  their 
longer  axis  in  the  direction  of  .the  ebb  flow.  The  movement  of  the  curves  and  beach 
lines  to  the  westward,  from  1822  to  1881,  this  being  the  earliest  history  that  we  have 
of  this  evidence,  indicates  clearly  enough  what  effect  the  ebb  currents  have  upon 
•and  in  the  locality  of  the  gorge/    I  say  ebb  force  because  there  is  no  evidence  what- 
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ever  that  the  enormous  amoiint  of  material  that  haa  been  moved  from  the  locality 
mentioned  haa  been  lodged  inside  the  harbor  by  the  flood. 

That  portion  of  the  ebb  discharge  passing  through  the  gorge  oyer  the  main  ship 
channel  is  drawn  towards  the  southeast  and  obliquely  across  Caucus  Shoal.  The  im- 
petus that  it  has  received  while  jpassing  out  of  the  harbor,  and  the  fact  that  the  ad- 
ditional frictional  resistance,  owing  to  an  increasing  cross  section,  has  not  had  time 
to  exert  a  sufficient  influence  to  reduce  the  velocity  below  that  which  would  be  ex- 
pected to  move  sand,  when  the  harbor  side  of  Caucus  Shoal  is  reached,  gives  rise  to 
the  question,  whv  its  effects  are  not  more  noticeable  upon  deepening  this  shoal.  As 
stated  above  we  have  here  but  one  ebb  and  one  flood  during  each  24.  hours.  Natur- 
ally, during  new  and  full  moon  we  have  our  highest  tides,  and  dunng  periods  just 
previous  and  just  after  the  tide  is  increasiuff  and  decreasing,  respectively,  so  that  be- 
tween the  phases  of  the  moon  referred  to,  the  tidal  discharge,  owing  to  a  small  tide, 
is  too  feeble  to  have  any  effect  upon  sand  movement  over  the  inside  expanse  of  Cau- 
cus Shoal.  Comparison  between  velocity  diagrams  June  24,  just  before  first  quarter, 
and  that  of  June  dO,  just  before  full  moon,  better  illustrates  this.  It  may  be  re- 
marked that  frequently  during  first  and  last  quarter  the  currents  at  the  stations  se- 
lected were  so  undecided  that  they  were  not  taken:  but  at  nearly  all  times  there  is 
a  decided  flow  through  the  gorge.  This  is  evidently  due  to  the  narrow  section.  Again, 
even  during  the  highest  tides  tne  duration  of  rapid  flow  through  the  gorge  greatly 
exceeds  that  at  the  stations  selected.  No  doubt,  nowever.  that  some  of  the  velocities 
observed  on  Caucus  would  move  sand,  but  the  number  or  consecutive  days  that  such 
a  condition  exists,  during  each  month,  is  comparatively  smalL  The  condition  of 
currents  capable  of  moving  sand  at  the  gorge  is  much  longer,  not  only  more  hours 
per  day,  but  more  days  per  year ;  therefore,  when  the  current  velocities  have  become 
so  slack  in  the  vicinity  of  Caucus  that  they  can  not  move  sand  there  is  a  force  ca- 
pable of  doing  this  at  the  gorge.  This  force  continues  to  roll  down,  in  the  vicinity 
of  Caucus,  some  quantity  of  sand,  which  is  finally  lodged  there,  and  which,  proba- 
bly, the  current  force  in  the  neighborhood  of  Caucus  carries  on  when  the  conditions 
have  become  fovorable  for  it  to  do  so.  But  before  these  strong  currents  in  this  lo- 
cality have  had  time  to  undo  what  the  stronger  ebb  currents,  passing  out  of  the 
gorge,  had  done  while  the  velocities  over  Caucus  were  more  feeble,  they  have  again 
become  too  slack  to  offer  any  erosive  power,  ftnd  the  lodgement  of  sand  again  con- 
tinues. 

The  sand  which  the  stronger  ebb  currents  lodge  on  Caucus  during  periods  when 
they  have  not  the  force  to  carry  it  further  is  picked  up  principally  at  and  just  out- 
side the  harbor  entrance.  To  illustrate,  during  flood  and  when  the  wave  action 
along  the  western  shore  was  favorable  for  moving  saAd  inward  I  have  seen  gtea,t 
quantities  of  sand  just  in  firont  and  about  the  south  jetty.  During  one  flood  I  nave 
seen  a  sufficient  amount  of  sand  lodged  here  to  cover  completely  concrete  blocks  4 
feet  in  height.  A  few  hours  after  the  ebb,  however,  this  sand  would  be  all  taken 
seaward  a^ain,  and  the  blocks  referred  to  uncovered  to  the  foundation,  upon  which 
not  a  particle  of  sand  would  remain.  It  is  evidently  this  greater  velocity  force  at 
one  locality  over  another,  causing  a  constant  give-and-take  method,  that  sustains 
the  stability  of  Caucus  Shoal.  Evidently,  if  the  velocities  over  this  shoal  had  power 
to  move  sand  its  crest  would  have  been  lowered  during  the  past  34  years,  were  there 
not  forces  employed  in  attacking  the  result  of  some  ouier  force.  Might  we  not  say 
that  if  the  currents  passing  over  Caucus  have  the  power  to  move  the  sand  of  which 
it  is  composed  that  its  present  crest  height  would  never  have  been  reached  f  That 
the  velocity  forces  passing  through  the  gorge  haveproduced  these  results  is  beyond 
question.  A  glance  at  plan  No.  2  will  show  this.  These  changes  at  the  gorge  are  due 
to  the  stronger  and  more  continuous  force  than  exists  over  Caucus,  and  I  do  maintain 
that  in  such  a  case  as  ours  the  conditions  existing  at  the  gorge  transferred  or  ex- 
tended to  Caucus  would  alter  the  depths  on  this  shoal  and  lead  them  in  a  tendency 
towards  those  found  at  the  gorge. 

The^cuiTent  velocities  passing  over  the  middle  ground  on  that  portion  of  the  ebb 
discharge  east  of  the  ship  channel  continue  seaward  over  the  outer  bar.  This 
portion  of  the  current  comes  in  contact  with  and  picks  up  the  sand  brought  into  the 
harbor  along  the  outer  Santa  Rosa  Beach,  and  distributes  it  over  the  Middle  ground, 
causing  a  constant  growth  of  this  shoal  to  the  southward.  These  currents  passing 
over  the  outer  bar  have,  before  they  reach  this  point,  become  so  feeble  that  they 
have  dropped,  or  ceased  to  move  sand,  and  do  not  make  any  change  in  this  bar. 

Borings, — These  were  taken  to  a  depth  of  29.3  feet  on  Caucus  and  to  a  depth  of 
30.3  below  mean  low  water  on  the  inner  and  outer  bars.  Samples  of  these  borings 
are  sent  herewith,  the  sample  being  the  last  sand  taken  up.  The  material  obtained 
through  the  entire  core  of  each  boring  indicates  that  these  shoals  are  composed  of 
sand  similar  to  that  found  along  the  snores  here.  Durinff  the  process  of  boring  on 
the  Caucus  the  water  brought  up  in  the  pump  was  quite  black,  and  seemed  to  indi- 
cate that  the  pipe  had  passed  through  a  strata  of  dark  clay,  but  the  action  of  the 
pump  so  churned  it  that  the  stratification  of  this  dark  material,  If  it  has  any,  could 
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not  be  determined.  The  nature  of  the  material  confirms  the  opinion  that  it  can  be 
either  dredged  or  moved  by  current  force  to  a  depth  of  30  feet  below  mean  low 
water. 

As  engineering  questions  similar  to  these  involved  are  frequently  more  readily  solved 
when  the  causes  of  formation  and  progress  of  bars  are  well  understood,  I  venture  to 
submit  here  what,  in  my  opinion,  seem  to  be  the  causes  which  lead  to  the  formation  of 
the  shoals  at  the  entrance  to  this  harbor.  These  conclusions  were  reached  after  a 
careful  study  of  the  natural  tendencies  and  forces  which  exist  here  to-day,  and  by 
applying  them  to  this  locality  when  the  conditions,  such  as  entrance  to  harbor, 
beach  lines,  and  curves,  were  probably  entirely  diflferent  from  those  which  we  find 
at  present.  It  cam  not  be  well  argued  for  a  moment  that  the  shoals  in  this  harbor 
were  not  the  result  of  natural  forces  and  conditions  here  existing.  That  area  over 
which  winds,  currents,  and  waves  have  had  control  is  well  defined  by  the  character- 
istic beach  sand,  containing  particles  of  shells,  and  it  is  not  a  wild  assertion  to  state 
that  there  was  a  time  when  the  entrance  to  this  harbor  had  no  shoals  or  bars.  Their 
geological  formation  is  so  entirely  difi'erent  from  that  of  the  surrounding  country 
tnat  uiey^  must  have  had  a  distinctive  origin,  and  came  from  causes  not  at  all  con- 
nected with  the  earlier  geology  of  the  locality.  If  this  be  true  we  must  conclude 
that  these  shoals  are  the  outgrowth  of  conditions  which  have  existed  and  do  exist 
here  to-day,  altered  somewhat  by  the  results  which  they  have  accomplished.  Ad- 
mitting this  last  we  are  narrowed  down  to  the  fact  that  the  bars  in  question  have 
been  created  by  the  stronger  of  the  two  forces  either  acting  inward  or  outward. 

It  is  argued  that  harbor  entrances  like  ours  are  movinff  ^adually  to  the  westward. 
The  only  truth,  I  take  it,  in*a  general  assertion  of  this  Kind,  is  that,  if  it  be  a  fact, 
each  harbor  entrance  has  local  conditions  which  produce  such  a  movement.  I  make 
this  reference  because  I  do  not  wish  to  have  it  understood  that,  while  I  admit  that 
our  harbor  entrance  has  moved  westward,  there  has  been  a  general  law  for  this  other 
than  what  can  be  observed  in  this  locality. 

Unfortunately  the  earliest  survey  of  our  harbor  entrance  goes  back  only  to  1822, 
or  68  years,  which  is  a  period  of  time  of  but  little  value  when  we  begin  to  compare 
results  which  are  produced  as  slowly  as  that  of  the  formation  of  bars  or  the  shift- 
ing of  the  entrance.  We  do  know,  however,  that  possibly  for  all  time  the  rise  and 
faU  of  the  tide  was  about  the  same,  that  the  storm  winds  were  firom  the  south- 
east and  the  prevailing  winds  were  nrom  the  southwest,  that  the  most  rapid  jiow 
was  in  the  direction  of  the  ebb,  or  conditions  similar  to  those  we  find  to-day.  The 
soil  of  Santa  Rosa  Island  •and  that  of  the  mainland  on  the  north  side  of  Santa 
Rosa  Sound  is  so  different  it  is  evident  that  the  island  dates  from  a  different  period  of 
time  from  that  of  the  mainland,  and  referring  to  the  growth  of  this  island  only  in  as 
far  as  it  deals  with  the  harbor  entrance,  there  is  no  doubt,  in  my  mind,  but  that  the 
head  of  Santa  Rosa  was  at  one  time  at  or  near  the  present  quarantine  station,  or 
just  south  of  Deer  Point.  Possibly,  and  in  all  probability,  at  such  a  time  the  har- 
bor entrance  did  not  extend  from  quarantine  station  to  near  the  present  McRee 
Beach  line,  but  the  sand,  which  for  all  time  has  been  moving  into  the  harbor  from 
the  southwest,  had  built  the  beach  line  far  to  the  eastward,  and  no  doubt  the  har- 
bor entrance  then  was  on  a  line  joining  Deer  Point  (see  Coast  Survey  maps)  with 
the  present  navy-yard.  To-day  the  wave  action  along  the  outer  side  of  Santa  Rosa 
Island  moves  the  sand  toward  the  mouth  of  the  harbor.  It  has  evidently  been 
doing  so  for  all  time.  As  the  sand  is  moved  forward  to  a  point  called  the  head  of 
the  island,  it  comes  in  contact  with  another  force,  the  ebb  current,  which,  in  a 
word,  disputes  it  entrance,  and  the  result  is  that  the  growth  of  sand  is  in  the  direc- 
tion of  the  resultant  of  the  wave  action  on  one  side  and  the  ebb  flow  on  the  other, 
or  to  the  westward.  If  this  sand  was  controlled  by  the  wave  action  and  the  flood 
current  the  lodgment  of  sand  at  this  time  would  have  been  a  deposit  from  Deer 
Point  to  Redfish  Point,  and  the  closing  up  of  Santa  Rosa  Sound.  This  growth  con- 
tinued to  the  westward  until  the  contraction  had  become  so  great  in  the  harbor 
mouth  that  the  westward  shore,  or  side,  was  attacked  by  the  ^owth  of  Santa  Rosa 
forcing  the  currents  upon  it,  and  here  was  the  cause  and  oeginning  of  Caucus 
Shoal,  and  until  then  this  harbor  entrance,  in  my  opinion,  had  no  shoal  in  the 
vicinity  of  Caucus.  Referring  to  plan  No.  2,  it  will  be  seen  that  between  the  years 
1856  and  1881  Santa  Rosa  had  a  growth,  as  above  described,  of  some  500  feet ;  but 
its  slow  nrowth  in  these  years  should  not  be  compared  with  that  of  former  ones 
when  its  nead  was  ftirther  to  the  east,  and  its  growth  did  not  possibly  depend  upon 
the  erosion  of  the  opposite  beach.  Therefore,  as  stated,  the  first  lodgment  of  sand 
on  Caucus  Shoal  was  when  the  advance  of  Santa  Rosa  from  the  east  caused  the 
corrents  to  attack  the  west  side.  This  contraction  not  only  increased  the  velocity 
of  the  ebb  flow  throuch  the  entrance,  but  also  changed  its  direction,  creating  a 
condition  more  favorable  for  the  erosion  of  the  western  shore.  The  deflection  of 
the  ebb  current  to  the  southeast  at  this  time  was  not,  probably  as  sharp  as  it  now 
is  (I  refer  to  the  locality  of  the  entrance  only),  but  passed  out  about  south.  This  ebb 
flow,  after  the  contraction  had  reached  a  point  mentioned,  picked  up  firom  along  the 
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west  ftide^  an  it  i»doin;a:  to-day,  the  sand  movedinto  tlie  harbor  by  waves  from  the  sonth) 
and  carried  it  in  the  <lirectioii  of  its  flow.  Its  force  was  not-  entirely  expended  upon 
this  shifting  of  the  sand  brought  into  the  harbor  almost  daiiy^  but  also  in  eroding  the 
west  beaeh,  shoving  the  deep  curves  to  westward.  On  Plan  2,  a  comparison  between 
1822  and  1881  will  show  this.  After  the  harbor  entrance  was  passed,  the  decreasing 
velocity  dropped  the  sand,  or  more  sluggishly  rolled  it  along,  and  as  the  greater  part  (»f 
it  was  carried  by  that  part  of  the  discharge  coming  in  contact  with  the  western  shore, 
it  was  distributed  by  the  discharges  having  the  most  southerly  and  westerly  flow. 
As  the  recession  of  the  western  beach  continued,  the  discharge  at  the  mouth  had  its 
deflection  southeast  more  quickly,  and  the  sand  then  picked  up,  or  rolled  along, 
was  lodged  more  to  the  south.  We  see,  therefore,  that  the  natural  deflection  of  the 
current  at  the  entrance  was  flrst  favorable  to  starting  the  root  of  Caucus  Shonl, 
and  as  it  was  made  to  deflect  more  to  the  south  by  what  it  had  already  accomplished  in 
the  vicinity  of  McRee,  that  it  was  favorable  for  continuing  the  building  of  Caucus 
in  the  direction  of  its  present  greatest  axis.  This  growth  continued  until  its  crest 
had  reached  a  horizontal  stratum  of  water  having  a  velocity  sufficiently  strong  to 
hinder  its  higher  growth,  and  flattening  or  leveling  has  consequently  followed. 
Both  the  extent  and  flatness  of  this  shoal  indicate,  beyond  a  doubt  in  my  mind, 
that  the  forces  existing  here^  ae  far  as  raising  or  lowering  the  crest  of  Caucus  is  con- 
cerned, have  reached  a  condition  of  equilibrium,  and  that  this  shoal  will  now  have 
growth  in  area  but  no  alterations  in  crest  height. 

Confirming  this  theory  of  the  origin  and  j^rowth  of  Caucus  Shoal  are  the  facts: 

First.  That  it  has  its  longest  axis  in  the  direction  that  would  be  favorable  to  such 
a  condition  of  things ;  that  is,  there  was  a  time  when  Safita  Rosa  grew  more  rapidly 
than  the  western  beach  receded,  and  this  narrowing  of  the  entrance  caused  an  in- 
creasing velocity  through  the  gorge,  thus  creating  a  force  capable  of  carrying  sand 
farther  from  the  entrance^  and  forcing  the  outer  end  of  Caucus,  as  it  grew,  to  the 
south.  .     . 

Second.  The  enormous  quantity  of  sand  which  moves  into  this  harbor  along  the 
western  beach  can  only  be  well  understood  by  one  who  has  remained  constantly 
here.  It  is  sufilcient  to  have  made  not  only  a  decided  shoaling  of  the  harbor  inside 
during  the  mtmy  years  while  these  supposed  changes  have  been  going  on,  but  one 
that  would  have  been  noticeable  from  one  period  of  survey  to  the  other.  But  this 
shoaling  has  not  taken  place  ^  Caucus  therefore  must  have  been  the  dumping  place 
for  this  sand,  as  well  as  for  that  quantity  indicated  by  the  recession  of  the  curves. 
(See  Plan  No.  2.) 

Third.  That  during  a  period  covered  by  authentic  survey  the  growth  of  this  shoal, 
when  at  all,  has  been  extended  to  the  southward. 

Fourth.  That  it  has  its  greatest  width  nearest  the  harbor  entrance. 

All  these  observations  and  actual  changes,  as  represented  on  maps,  would  be 
opposed  to  the  theory  that  this  formation  was  due  to  any  irregularities  in  the  flood 
flow,  and  that  the  sand,  of  which  it  is  composed,  has  been  forced  from  deep  water 
by  storm  waves. 

If  this  line  of  reasoning  be  true,  it  seems  to  me  that  if  any  part  of  Caucus  was 
removed,  that  force  which  originally  built  it  would  again  step  in  and  claim  its  own, 
and  that  if  the  currents  crossing  Caucus  at  a  depth  of  from  12  to  16  feet  can  not  lower 
its  crest,  they  can  not  keep  open  a  channel  dredged  to  a  greater  depth,  and  this,  too, 
after  an  additional  frictional  resistance. 

EAST  BANK  AND  MIDDLE  GROUND. 

When  Santa  Rosa  had  advanced  from  the  east  to  a  point  marked  now  by  the  root 
of  East  Bank  Shoal  its  further  advance  must  have  been  controlled  to  some  extent 
by  the  movement  of  the  opposite  or  McRee  shore  to  the  westward.  At  this  juncture 
the  sand  that  was  brought  along  the  outward  beach  of  Santa  Rosa  was  not  permit- 
ted to  lod^e,  but  was  picked  up  by  the  ebbs  and  deposited  in  the  direction  of  the 
longest  axis  of  East  Bank;  or,  in  other  words,  the  cross  section  had  become  adjusted 
to  the  discharge  and  the  entrance  could  close  no  more,  or  oiily  so  fast  as  the  west 
shore  receded.  The  erosion  of  this  shore  was  progressing,  but  no  doubt  very  grad- 
ually, at  this  time,  and  proceeded  so  until  a  very  soft  formation  was  reached,  possi- 
bly li  small  lagoon  or  lake,  such  as  is  found  along  this  coast,  and  for  the  next  period 
of  time  this  shore  receded  very  rapidly,  and  the  sand  that  was  brought  to  the  heiid 
of  Santa  Rosa  was  permitted  to  remain,  and  this  point  grew  to  the  westward  in  pace 
with  the  recession  of  the  west  shore,  and  consequently  East  Bank  has  been  left,  as 
far  as  the  entrance  is  concerned,  an  isolated  shoal.  Santa  Rosa  continued  to  extend 
until  its  now  rapid  progress  was  again  arrested  by  the  fact  that  the  west  shore  re- 
fused to  fall  back  as  rapidly  as  it  had  been  doing,  and  the  sand  was  again  picked 
up  from  its  head  by  the  ebb  and  taken  seaward  in  the  direction  of  the  present  axis 
of  the  Middle  Ground,  and  the  formation  of  this  shoal  began.  The  more  slowly  the 
western  beach  and  curves  receded  the  more  rapidly  this  shoal  grew;  for  this  reason 
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its  growth  has  been  more  marked  since  the  constrnction  of  jetties  than  at  any  other 
time. 

Between  1881  and  1890  Santa  Rosa,  it  will  be  observ^ed,  ha*  been  driven  back, 
evidently  due  to  the  works  on  the  other  8ide.  I  do  not  think  that  it  will  fall  to  the 
eastward  mnch  farther;  or  no  longer,  at  least,  than  while  the  gorge  section  is  be-^ 
coming  adjusted  to  the  discharge;  but  it  can  not  be  said,  I  think,  that  this  adjust^ 
ment  will  arrest  the  growth  of  the  Middle  Ground,  because  this  will  always  be  the 
dumping  place  for  the  sand  brougjit  into  the  harbor  by  wave  action  along  8anta  Rosa 
Beacn  so  long  as  the  condition  of  the  McRee  side  resists  the  erosive  action  of  the 
currents.  * 

Forwlirded  herewith  are  plans :  * 

No.  1,  showing  beach  lines  of  1890,  with  channels  and  shoals  outlined  by  3-foot  con- 
tours, and  profile  of  inner  and  outer  bars. 

No.  2,  showing  beach  lines  and  carves  of  1856, 1881,  and  1890,  and  curves  of  1822 
and  1847. 

No.  3,  showing  direction  and  velocity  of  currents. 

Also  10  sheets  ^<  Diagrams  of  Tidal  Yelocitios/'  and  3  sheets  '' Tabulated  Tidal 
Velocity  Observations." 

Very  respectftiUy  submitted. 

J.  E.  TtTRTLE, 

Aasiatant  Engineer. 
Capt.  Phiup  M.  Prick, 

Corpe  of  Engineers^  U,  S,  A, 


report  of  board  of  ijngineers  upon  improvement  of  pensa- 
cola  harbor,  florida. 

United  States  Engineer  Office, 

Pensacola,  Fl^.,  July  16^  1891. 
General:  The  Board  of  Engineers  constituted  by  Special  Orders 
No.  5,  Headquarters,  Corps  of  Engineers,  January  17, 1891,  for  the  pur- 
pose of  considering  and  reporting  upon  the  improvement  of  Pensacola 
Harbor.  Florida,  made  a  personal  examination  of  that  harbor  in  Febru- 
ary, 1891,  and  has  now  the  honot  to  submit  the  following  report: 

1.  DESCRIPTION.  ^ 

Pensacola  Bay  is  a  body  of  deep  water  separated  from  the  Gulf  of 
Mexico  by  a  low,  narrow  spit  of  sand  about  50  miles  in  length,  known 
as  Santa  Eosa  Island. 

The  bay  is  connected  with  the  Gulf  of  Mexico  through  Santa  Bosa 
Sound,  Ghoctawhatchee  Bay,  and  East  Pass  at  the  eastern  end  of  Santa 
Bosa  Island,  and  through  the  main  ship  channel  which  lies  between  the 
western  end  of  Santa  Rosa  Island  and  the  site  of  Fort  McRee  on  the 
mainland  opposite.  The  latter  entrance  i§  properly  the  only  connec- 
tion of  the  bay  with  the  Gulf.  The  width  of  entrance  at  the  gorge  is 
4,410  feet,  witji  a  mean  depth  of  27.3  feet,  and  a  maximum  depth  of  47.3 
feet. 

The  area  of  Pensacola  Bay  is  about  172  square  miles,  and  there  is  a 
safe  land-locked  anchorage,  with  depths  of  28  feet  and  upward,  of  about 
6,425  acres.  A  good  30-foot  channel  exists  from  the  city  of  Pensacola 
to  the  bar. 

Immediately  outside  of  the  entrance,  and  separating  the  inner  and 
outer  deep-water  curves,  are  located  Caucus  Shoal  on  the  southwest. 
Middle  Ground  Shoal  slightly  to  the  east,  while  still  further  to  the  east- 
ward lies  the  East  Bank  Shoal. 

Caucus  Shoal,  the  most  extensive  of  the  three,  springs  from  the  main- 
— * . 

*  Referred  to  Board  of  Engineers  on  Pensacola  Harbor  and  snbmitted  with  report 
of  the  Board  (see  page  1733). 
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land  under  the  sheltered  point  of  Fort  MoRee  beach,  its  longest  axis 
(9,600  feet)  extending  in  a  southeast-erly  direction.  The  outer  portion 
of  the  shoal,  over  which  passes  the  strongest  ebb  currents,  has  its  flat 
est  slope  on  the  harbor  side.  Middle  Ground  Shoal,  which  is  separat^Mi 
from  the  western  end  of  Santa  Rosa  Island  by  a  swa.sh  channel  with  a 
minimum  depth  of  10.4  feet,  extends  about  6,000  feet  in  U  course  vary 
ing  from  southeast  to  south  by  east,  uniting  at  its  extremity  with  the 
outer  end  of  Caucus  Shoal  to  form  the  inner  bar.  The  axis  of  the  Mid 
die  Ground  Shoal  is  parallel  to  that  of  the  deep-water  channeh  Its 
slopes  are  abinipt  on  the  harbor  side,  indicating  the  controlling  force  ot 
the  ebb  in  governing  its  growth  and  maintenance.  East  Bank  Shoal 
lies  about  7,000  feet  east  of  the  harbor  entrance,  and  extends  about 
6,550  fe^t  in  a  southwesterly  direction,  where  it  unites  with  Caucus 
Shoal  to  form  the  outer  bar.  The  seaward  slope  of  this  shoal,  whicli 
faces  the  storm  quarter,  is  flat;  the  harbor  side  quite  abrupt^ 

The  main  ship  channel  passes  out  of  the  harbor  on  a  curve,  practically 
midway  between  Santa  Rosa  Island  and  the  mainland  opposite,  turns 
sharply  to  the  eastward  at  a  jwint  4,350  feet  from  the  gorge  where  it 
crosses  the  inner  bar,  changes  its  course  to  sq^th  by  east  at  a  i)oint 
4,550  feet  further  on,  and  crosses  the  outer  bar  to  the  sea. 

A  swash  channel  passes  between  the  western  end  of  Santa  Rosa  Island 
and  the  Middle  Ground.  The  general  direction  of  tlie  western  end  of 
Santa  Rosa  Island  in  the  vicinity  of  the  entranxie  is  east-southeast,  and 
of  the  main  sliore  to  the  west  of  the  entrance  west-southwest. 

2.  HISTORY  OF  IMPROVEMENT. 

The  improvement  of  Pensacola  Harbor  was  begun  by  the  United 
States  in  1878,  by  the  removal  of  certain  wrecks  which  obstructed  tlie 
channel.  In  1881  a  project  for  the  improvement  of  this  harbor  was  for 
mulated  by  the  Board  of  Engineers  for  river  and  harbor  improvement. 
It  provided  for  the  protection  of  the  shore  line  nea-r  Fort  McRee  by  sy>nr 
jetties,  and  for  dredging  a  channel  300  feet  wide  and  24  feet  do('i> 
across  the  iiyier  bar. 

In  accordance  with  the  terms  of  this  project  some  dredging  was  done 
between  1881  and  188(5,  there  having  been  obtained  in  the  latter  year  a 
channel  120  fcot  wide  and  24  feet  deep  across  the  inner  bar.  Between 
1881  and  1887  two  jetties  of  piles  and  brush  were  constructed  near  Fort 
McRee,  but  owing  to  their  exposure  to  the  teredo  and  to  storms,  not 
more  than  25  per  cent,  of  them  remained  in  1888.  They  were  then  re- 
built of  stone  and  concrete.  This  work,  which,  so  far,  has  been  entirely 
satisfactory,  was  completed  in  April,  1890.  'So  work  has  since  beeJi 
done.  There  was,  at  the  date  of  tlie  last  survey,  a  low- water  depth  of 
19.6  feet  over  the  inner,  and  22.1  feet  over  the  outer  bar. 

3.  TIDES. 

On  the  western  coast  of  Florida  from  Key  West  to  St.  Marks  the 
tidal  wave  entering  through  tlie  Florida  Straits  appears  to  dominate. 
At  all  points  on  this  part  of  the  coast  there  are,  as  on  the  Atlantic  coast 
of  the  United  States,  two  tides  during  each  lunar  day,  the  duration  of 
each  ebb  and  Hood  varying  little  from  6  hours. 

High  water  takes  place  at  Key  West  9  hours  30  minutes  after  lunar 
transit  and  thence  proceeds  northward  along  the  coast  line  as  follows: 

Egmont  Key,  11  hours  36  minutes;  mean  rise  and  faU,  1.3  feet. 
Bayport^  13  hours  03  minutes ;  mean  rise  and  faU,  2.4  feet. 
Cedar  Keys,  13  hours  28  minutes ;  mean  rise  and  faU,  2.5  feet. 
St.  Marks,  IS  hours  58  minutes;  mean  rise  and  fall,  2.5  feet. 
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The  apparent  derivation  of  the  Gulf  tides  from  those  of  the  North 
Atlantic  coast,  and  the  conditions  of  similarity  therewith  appear  to  pre- 
vail as  far  as  James  Island.  A  short  distance  west  of  that  island,  at 
the  Apalachicola  entrance  to  St.  George  Sound,-  a  radical  change  has 
taken  place.  From  Apalachicola  westward  and  southward  along  the 
entire  Gulf  coast  concerning  which  information  is  available  there  is  ordi- 
narily but  one  tide  each  lunar  day.  When,  however,  the  moon  is  in  or 
near  the  equator  two  small  tides  make  their  appearance,  but  not  regu- 
larly. The  inequality  of  the  time  and  height  of  high  water  is  not  a 
lialf-monthly  one  governed  by  the  solar  tidal  component,  but  a  monthly 
one  governed  by  lunar  declination.  During  maximum  northern  declina- 
tion of  the  moon  there  occur  the  longest,  and  during  a  maximum  south- 
em  declination  the  shortest  lunitidal  intervals.  Duringmaximum  south- 
em  and  northern  declination  of  the  moon  are  found  the  highest  high 
waters  and  duriifg  the  time  when  the  moon  is  in  or  near  the  equator  the 
lowest  high  waters. 

Such,  in  general,  are  the  conditions  which  prevail  at  the  entrance  to 
Pensacola  Bay.  On  the  diagram  herewith  will  be  found  a  graphical 
representation  of  the  monthly  inequality  of  the  time  of  high  water,  which 
will  serve  to  illustrate  the  foregoing  description. 

The  mean  rise  and  fall  of  the  tide  throughout  Pensacola  Bay  is  stated 
by  Mr.  Turtle  in  his  report  to  be  1.4  feet,  and  the  entire  area  of  the  tidal 
basin  is  given  as  172  square  miles.  The  duration  of  ebb  flow  is  given 
as  11  hours  and  48  minutes.  From  these  data  and  a  stated  volume  of 
fi-esh- water  flow  2,405,001.600  cubic  feet  per  24  hours  there  results  an 
ebb  volume  of  9,249^318,816  cubic  feet.  In  this  estimate  it  appears  to 
be  assumed  that  during  each  ebb  tide  there  is  voided  a  volume  extend- 
ing all  over  thebay  and  having  a  uniform  thickness  of  1.4  feet,  an  assump- 
tion which  is  doubtless  incorrect.  It  is  not  probable  that  the  exact  stage 
of  high  and  of  low  water,  respectively,  exists  all  over  the  bay  simultane- 
ously with  the  change  of  current  at  its  mouth  from  flood  to  ebb  and 
from  ebb  to  flood,  and  unless  it  does  the  height  of  the  mean  tidal  prism 
is  not  everywhere  as  great  as  the  mean  rise  and  fall  of  tide  at  the  en- 
trance. 

The  data  relating  to  this  subject,  consisting  of  tidal  observations  made 
in  1887  and  of  current  observations  made  in  1890,  are  insufficient  to 
settie  the  questions  definitely,  and  Mr.  Turtle's  computation  of  the  ebb 
volume  must  therefore  be  looked  upon  as  an  approximate  rather  than 
as  an  accurate  determination. 

It  appears,  moreover,  that  to  the  estimated  volume  of  the  tidal  prism 
the  entire  daily  amount  of  fresh-water  flow  has  been  added  in  order  to 
obtain  the  total  ebb  discharge.  This  is  obviously  incorrect,  the  fresh- 
water discharge  which  occurs  during  time  of  flood  current  at  the  mouth 
being  already  contained  in  the  tidal  prism.  With  these  corrections  the 
ebb  discharge  becomes: 

MilUon 
cabio  feet. 

1.  Tidal  prism,  172  square  miles  in  area  and  1.4  feet  average  height =  6, 713 

2.  Fresh-water  flow  aariDg  11  hours  48  minutes  (time  of  ebb  flow) =  1, 182 

Total  ebb  discharge  at  harbor  entrance 7,895 

Mr.  Turtle  states  that  the  "  effective  tidal  flow  ^  on  the  ebb  lasts  7  hours 
15  minutes,  and  he  estimates  the  discharge  during  that  time  at  about  78 
per  cent,  oi  the  entire  volume,  or  at  about  6,158  million  cubic  feet,  which 
gives  a  discharge  of  236,000  cubic  feet  per  second,  with  a  resulting  mean 
velocity  of  nearly  2  feet  per  second. 
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During  heavy  storms  the  tide  has  been  observed  to  rise  5  feet,  and 
tidal  discharges  during  a  single  ebb  of  12,000,000,000  cubic  feet  have 
been  rejwrted,  while  during  the  prevailing  northerly  winds  the  dis- 
charge is  much  less  than  the  average. 

4;  WINDS,  STORMS,  AND  WAVES. 

The  following  tables,  compiled  from  the  Signal  Service  reports,  show 
the  average  frequency  of  winds  at  Pensacola,  for  diflferent  months  dur- 
ing the  4  years  ending  December  31, 1884,  and  the  monthly  wind  move- 
ment, in  miles,  during  the  same  period: 

PENSACOLA^  FLORIDA. 

Monthly  average  frequeuey  of  winds  for  four  years,  1S8J  to  1884, 


Months. 


N. 

NE. 

B. 

SE. 

S. 

sw. 

W. 

NAV. 

Calmfi. 

Provailiiiff 
directionr 

93 

65 

90 

44 

38 

18 

6 

34 

14 

N. 

54 

30 

43 

86 

87 

31 

15 

-81 

12 

SE. 

50 

23 

18 

<H) 

72 

59 

29 

'  53 

8 

S. 

49 

19 

29 

61 

82 

67 

25 

32 

6 

s. 

45 

20 

12 

75 

103 

62 

17 

36 

2 

s. 

24 

15 

20 

39 

80 

118 

22 

29 

18 

.  sw. 

26 

29 

14 

31 

85 

105 

44 

25 

13 

sw. 

26 

42 

29 

38 

107 

63 

27 

31 

9 

s. 

U 

62 

49 

78 

74 

17 

9 

21 

16 

SE. 

60 

80 

47 

67 

46 

29 

6 

26 

11 

NE. 

111 

82 

40 

37 

31 

12 

5 

24 

9 

N. 

84 

83 

52 

32 

24 

26 

23 

30 

18 

X. 

656 

550 

,422 

638 

779 

607 

228 

372 

131 

s. 

15.0 

12.5 

9.6 

14.6 

17.8 

13.8 

5.2 

8.5 

3.0 

January . . . 
Febmary . . 

March 

April 

May 

June 

July 

Aucusi 

September . 

October 

Kovember  . 
December  . 

Four  years 

Percent... 


Monthly  wind  movement,  in  voiles,  for  four  years,  1881  to  1884, 


Months. 


1881. 


Total         Prevailing  di- 
movemeiit.         rection. 


1882. 


Total        Prevailing  di- 
movcmeut.         rection. 


Jannary  

February 

March 

April 

May 

June 

July 

AuffURt 

Septt'.mlH'r 

Octobt>r 

November 

December 

Total 

Average 

Maximum  velocity 
Direction  and  date. 


5.214 
6.781 
7.308 
6. 279 
5.432 
5.435 
5.100 
6.412 
5.444 
5.932 
5. 625 
6.770 


N. 
SB. 
NW. 
SW. 

S. 

sw. 
s. 

S.andSW. 
SE. 
NE. 

N. 
NE. 


5.060 
5.590 
5.938 
6.306 
7. 155 
5. 957 
4.511 
4. 525 
5.081 
5. 532 
5.346 
5. 397 


S. 
SE. 

S. 

S. 

S. 
SW. 


NE. 
N.  and  KE. 

N. 
N. 


71.741 


S. 


67.298 


S. 


5.978  I 


40 


SE.,  Feb.  6;  SE.,  Feb.  7; 
SW.,  Fob.  27;  S.,  Aug. 
3;  SE.,  Nov.  6;  SE., 
Dec.  25. 


..60&  i 


50 
N.,  September  9. 
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Monthly  wind  mQvement,  in  miles,  for  four  years,  1881  to  1884 — Continued. 


Honths. 


Janiuuy 

Febraary 

March 

April 

May 

June 

July 

Aneust 

September 

October 

November 

December 

Total 

Avenige 

Maximum  velocity 
DirecUou  and  date 


1883. 


Total 

Prevailing  di- 

Total 

Prevailing  di- 

movement 

rection. 

movement. 

rection. 

4.553 

N. 

6.510 

N. 

4.780 

N. 

5.800 

8E. 

-6,002 

S. 

6.552 

S. 

%.^9 

S. 

6.31'5 

S. 

fi.080 

s.- 

5.344 

SW. 

5.  755 

sw. 

5.401 

sw. 

5.336 

sw. 

5. 218 

sw. 

4.631 

s. 

4.385 

s. 

4.573 

s. 

3.9G4 

SE. 

5. 830 

sw. 

4.  H22 

NE.  and  SE. 

5.314 

N. 

4.597 

N. 

4.231 

N. 

6.294 

E. 

63.642 

S. 

65.212 

S. 

5.303 

5.434 



36 

32 

£..  March  24 ;  BE..  May  29 

S.,  November  23. 

1884. 


From  the  foregoing  tablevsit  will  be  seen  that  during  the  4  years  meu- 
tioned  24.2  per  cent,  of  the  winds  observed  have  been  from  the  east  and 
Houtheast.  The  waves  resulting  from  these  should  produce  a  westerly 
movement  of  sand  along  the  coast.  Ninteen  per  cent,  have  been  from 
the  west  and  southwest.  These  should  produce  an  easterly  movement 
of  sand  along  the  coast.  Fifteen  per  cent,  have  been  from  the  north  and 
17.8  [)er  cent,  from  the  south.  The- former  being  oftshore  and  the  latter 
onshore  winds  ought  to  have  no  appreciable  effect  in  the  transportation 
of  sand  along  the  shore. 

Although  the  prevailuig  winds  are  from  the  south,  their  direction  dur- 
ing the  gi'eat  storms  which  have  taken  pla<'.e  has  be(m  generally  from 
the  east  to  the  southeast.  The  storm  waves  correspond  in  direction  with 
the  storm  winds,  and  during  heavy  storms  waves  rising  to  a  height  of 
9  feet  above  mean  low  water  have  been  observed.  It  is  to  be  regretted 
that  the  wind  records  are  so  meager,  and  that  the  observations  wore 
made  in  the  city  of  Pensacola  inst^d  of  at  the  harbor  entrance. 

5.  CONTROLLING  FOECES  AND  MOVEMENT  OF  SAND. 

An  examination  of  the  harbor  entrances  from  Mobile  Bay  to  St.  Jo- 
seph indicates  a  general  resultant  sand  movement  toward  the  east.  That 
there  is  a  local  sand  movement  towards  the  west  along  Santu  Kosa  Beaeh 
is  uudoubted,butitmay  be  possible  that  here,  as  at  points  along  the  South 
Atlantic  coast,  there  exists  in  one  direction  a  result-ant  movement  con- 
trollihgthe  general  direction  of  the  outer  bar  channel,  while  there  exists 
near  shore  a  decided  local  movement  in  the  opposite  dire(rtion. 

I<>om  the  table  of  wind  movement  previously  referred  to  it  is  seen  that 
the  greatest  movement  takes  place  in  March,  April,  and  May,  and  that 
the  prevailing  direction  during  that  time  is  southerly.  During  the  4 
years  covered  by  the  table,  winds  from  the  southea^st,  south,  and  south- 
west have  occurred  in  those  3  months  631  times,  and  from  all  other  direc- 
tions during  the  same  period  474  times.  The  prevailing  direction  of 
hi^h  winds  and  of  the  wave  motion  produced  by  them  is  therefore  at 
right  angles  and  the  wave  crests  parallel  to  the  general  trend  of  the 
shore  line.    Near  the  entrance,  however,  where  the  coast  line  gradually 


Digitized  by  VjOOQIC 


1728      REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 

curves  inward,  the  waves  driven  before  southerly  winds  strike  both 
shores  obliquely  and  set  in  motion  great  quantities  of  material  which 
finally  settle  on  the  sides  of  the  paths  traversed  by  the  outgoing  and  in- 
coming currents.  It  is  probable  that  the  Caucus  Shoal  was  formed  in 
this  way. 

The  Middle  Ground  and  Bast  Bank  may  owe  their  existence  to  the 
same  causes,  as  indicated  by  Mr.  Turtle,  or  they  may  be  obstructions 
which^  on  account  of  their  hardness,  the  currents  could  not  scour  away. 

While  the  high  southerly  winds  thus  act  as  bar-building  agencies 
they,  at  the  same  time,  serve  to  drive  the  water  into  Pensacola  Bay, 
and  thus  to  increase  the  tidal  prism.  Their  tendency  to  advance  the 
shoal  into  the  channel  is,  therefore,  met  on  the  other  hand  by  the 
stronger  scouring  currents  of  the  ebb  produced  by  them.  It  is  proba- 
ble that  under  these  circumstances  a  deeper  channel  would  be  main- 
tained over  the  bar  if  the  ebb  and  flood  currents  did  not  move  in  differ- 
ent paths. 

Mr.  Turtle  gives  his  views  of  the  formation  of  the  shoals  at  the  har- 
bor entrance  as  follows: 

The  first  lodgment  of  sand  on  Caacus  Shoal  was  when  the  growth  of  Santa  Rosa 
from  the  east  caused  the  currents  to  attack  the  west  side  of  the  entrance. 

«  «  *  4  «  •  4* 

The  ebb  flow,  after  the  contraction  had  reached  a  point  mentioned,  picked  up  from 
along  the  west  side,  as  it  is  doing  to-day,  the  sand  moved  into  the  harbor  from  waves 
from  the  south  and  carried  it  in  the  direction  of  its  flow. 

After  the  harbor  entrance  was  passed  the  decreasing  velocity  dropped  the  sand 
or  more  sluggishly  roUed  it  along,  and  as  the  greater  part  of  it  was  carried  by  that 
part  of  the  discharge  coming  in  contact  with  the  western  shore  it  was  distributed 
by  the  discharges  having  the  most  southerly  and  westerly  flow. 

We  see  therefore  that  the  natural  deflection  of  the  current  at  the  entrance  was 
first  favorable  to  starting  the  root  of  Caucus  Shoal,  and  as  it  was  made  to  deflect 
more  to  the  south  by  what  it  had  already  accomplished  in  the  vicinity  of  McRee, 
that  it  was  fftvorable  for  continuing  the  building  of  Caucus  in  the  direction  of  its 
present  greatest  axis. 

•  ««««•• 

All  these  observations  and  actual  changes,  as  represented  on  maps,  would  be  op- 

Sosed  to  the  theory  that  this  formation  was  due  to  any  irregularities  in  the  flood 
ow,  and  that  the  sand  of  which  it  is  composed  has  been  forced  from  deep  water  by 
storm  waves. 

•  •••««« 

When  Santa  Rosa  had  advanced  from  the  east  to  a  point  marked  now  by  the  root 
of  East  Bank  Shoal,  its  fUrther  advance  must  have  been  controlled  to  some  extent 
by  the  movement  of  the  opposite  or  McKee  Shore  to  the  westward.  At  this  juncture 
the  sand  that  was  brought  along  the  outward  beach  of  Santa  Rosa  was  not  per- 
mitted to  lodge,  but  was  picked  up  by  the  ebb  and  was  deposited  in  the  direction 
of  the  longest  axis  of  East  Bank.  Or,  in  other  words,  the  cross  section  had  become 
adjusted  to  the  discharge  and  the  entrance  could  close  no  more,  or  only  so  f&Bt  as 
the  west  shore  receded.  The  erosion  of  this  shore  was  progressing,  but  no  doubt 
very  gradually  at  this  time,  and  proceeded  so  until  a  very  soft  formation  was 
reached,  possibly  a  small  lagoon  or  lake,  such  as  is  found  along  this  coast,  and  for 
the  next  period  of  time  this  shoal  receded  very  rapidly,  and  the  sand  that  was 
brought  up  to  the  head  of  Santa  Rosa  was  permitted  to  remain  and  this  point  grow 
to  the  westward  in  pace  with  the  recession  of  the  west  shore,  and  consequently 
East  Bank  has  been  left,  as  far  as  the  entrance  is  concerned,  an  isolated  shoal. 
Santa  Rdba  continued  to  extend  until  its  now  rapid  process  was  again  arrested  by 
the  fact  that  the  west  shore  refused  to  fall  back  as  rapicUy  as  it  had  been  doin^,  and 
the  sand  was  again  pickecl  up  from  its  head  by  the  eob  and  taken  seaward  in  the 
direction  of  the  present  axis  of  the  Middle  Ground,  and  the  formation  of  this  shoal 
began.  Tlie  more  slowly  the  western  bench  and  curve  receded  the  more  rapidly  this 
shoal  ^rew ;  for  this  reason  its  growth  has  been  more  marked  since  the  construction 
of  Jetties  than  at  any  other  time. 
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6.  OHABAOTEB  OP  BAB  AND  CHANGES. 

Borings  were  made  to  a  depth  of  29.3  feet  on  Gancns  Shoal  and  to 
a  depth  of  30.3  feet  on  the  inner  and  onter  bars. 

These  reveal  the  presence  of  sand  to  a  depth  of  abont  28  feet  at  mean 
low  water  and  of  sticky,  slate-colored  mud  below  that  level.  The  thick- 
ness of  the  clay  stratom  was  undetermined.  The  crest  of  the  bar  is 
composed  of  hard  siliceous  sand  containing  about  1  per  cent,  of  carbon- 
ate of  lime.  The  grains  of  sand  found  near  the  harbor  entrance  are 
somewhat  coarser  than  those  composing  the  crests  of  the  shoals,  there 
being  contained  of  the  latter  412,353  grains  to  1  cubic  inch.  When 
allowed  to  fall  through  salt  water,  samples  of  this  sand  acquired  final 
velocities  varjdng  from  1.06  to  4.64  inches  per  second,  wUch  are  the 
velocities  of  the  vertical  currents  required  to  keep  the  sand  in  suspen- 
sion, and  show  with  what  ease  the  material,  once  in  suspension,  can  be 
moved  by  water. 

A  detailed  statement  of  the  changes  in  the  shore*  line  and  shoals 
which  have  taken  place  in^  this  locality  is  given  in  the  report  of  Mr. 
Turtle,  dated  November  19,'1890,  and  transmitted  with  the  report  of 
Captain  Price. 

There  has  been  no  marked  alteration  in  the  hydrography  of  the 
entrance  within  the  period  of  time  covered  by  authentic  surveys,  the 
present  channel  occupying  about  the  position  of  that  of  1822.  The 
principal  changes  since  the  survey  of  1856  are: 

1.  A  southerly  advance  of  the  Middle  Ground. 

2.  A  slight  growth  to  the  southward  and  to  the  eastward  of  the  Cau- 
cus Shoal. 

The  def>th  of  water  on  the  outer  bar  since  the  time  of  authentic  sur-' 
veys  has  remained  constant  at  about  22  feet.  Previous  to  the  dredging 
done  in  accordance  with  the  project  of  1881  there  was  a  depth  of  19.5 
feet  across  the  inner  bar.  This  was  increased  in  1886  to  24  feet,  with 
a  width  of  120  feet.  The  growth  of  the  Middle  Ground  has  caused 
shoaling  to  take  place  in  that  channel,  until  there  remains  at  present 
a  low- water  depth  of  19.6  feet,  which  is  practically  that  which  existed 
prior  to  improvement  The  depth  of  water  on  the  three  principal  shoads 
has  not  changed. 

7.  OOMMEBOS. 

The  commerce  of  Pensacola  for  the  calendar  year  1890  amounted  to 
about  $5,000,000.  the  principal  exi)orts  consisting  of  cotton,  naval  stores, 
timber,  and  lumW,  and  the  imports  of  fruit  and  fertilizers. 

Over  300,000,000  leet  of  timber  and  lumber  were  shipped  during  the 
year. 

Pensacola's  foreign  sailing  tonnage  exceeds  that  of  all  the  other  Gulf 
ports  combined,  including  New  Orleans. 

CoL  W.  D.  Chipley,  vice-president  of  the  Pensacola  and  Atlantic 
Bailway  Company,  in  reports  appended  hereto,  states  that  a  movement 
is  now  fairly  started  through  which  Pensacola  will  export,  in  addition 
to  the  cotton,  naval  stores,  and  timber  mentioned,  coal  and  iron  from 
the  mines  of  Alabama,  railroad,  bridge,  car,  house,  and  ship  building 
material,  etc.  He  farther  states  that  Pensacola  is  beginning  to  send 
cotton  goods,  machinery,  and  Western  produce  of  every  kind  to  the 
Americas  south  of  us,  which  shipments,  he  adds,  will  be  largely  in- 
creased under  the  policy  of  reciprocity. 

After  the  deepening  of  the  inner  bar  in  1881-1886  the  commerce  of 
the  port  was  largely  augmented  and  the  class  of  vessels  entering  the 
ENO  91 ^100 
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harbor  much  improved.  Shoaling  has  since  taken  place,  and  during 
the  past  year  vessels  have  been  detained,  after  loading,  from  1  to  < 
weeks  before  being  able  to  go  to  sea;  a  number  of  vessels  went  agroanc 
on  the  inner  bar,  while  a  large  number  were  obliged  to  put  to  sea  witl 
incomplete  cargoes.  Owing  to  the  increased  commerce  of  the  port  t\u 
necessity  for  deep  water  is  greater  than  before  the  first  improvemen 
wiis  made.  It  is  estimated  that  a  reduction  of  from  8  to  20  per  cent,  h 
freight  rates  would  foUow  an  increase  of  the  navigable  depth  to  26  feet 
It  will  be  seen  that  Pensacola  has  better  natural  conditions  for  decj 
water  than  any  other  Oulf  port.  Existing  railroads  are  extending  thei 
lines  and  new  roads,  projected  or  in  process  of  construction,  will  affori 
ample  facilities  for  communication  with  tbe  interior.  The  importanc4 
of  Pensacola  from  a  military  and  naval  standpoint  has  long  been  rec 
ognized,  and  considerations  of  defense  as  well  as  those  governed  b} 
commercial  necessities  demand  the  improvement  of  the  entrance  to  it 
harbor. 

8.  PLAN  OF  IMPROVEMENT. 

The  method  of  obtaining  deep  water  across  the  bar  at  the  entrance 
to  Pensacola  Harbor  by  dredging  was  tried  between  1881  and  18Mj 
there  having  been  obtained  in  the  latter  year  a  channel  120  feet  ii 
width  and  24  feeth  in  depth. 

Although  only  6  years  have  elapsed  since  then  the  growth  of  tb« 
Middle  Ground  and  Caucus  Shoals  has  been  so  rapid  that  the  depth  n 
water  in  the  bar  channel  has  already  been  reduced  to  that  prevailing 
prior  to  the  original  improvement. 

To  obtain  over  the  inner  and  outer  bars  by  dredging  a  channel  '2 
feet  deep  and  300  feet  wide  will  cost,  in  round  numbers,  $190,000,  aiu 
will  require  an  annual  expenditure  of  $30,000  thereafter  for  its  mainti 
nance. 

A  more  permaneirt  channel  would  doubtless  be  one  in  the  direct ioi 
of  the  ebb  flow  across  the  outer  end  of  Caucus  Shoal,  but  to  obtain  thi 
by  dredging. would  cost,  in  round  numbers,  $357,000,  and  its  self-maii 
tenance  without  jetties  to  insure  tidal  scour  and  to  protect  the  chann< 
from  the  inflow  of  sand  is  doubtful. 

There  remains,  then,  the  method  of  improvement  by  jetties,  aided, 
necessary,  by  dredging. 

The  further  eastward  advance  of  Caucus  Shoal  and  southward  a< 
vance  of  the  Middle  Ground  Shoal  should  be  arrested,  and  the  ebb  an 
flood  flow  should  be  united  and  trained  across  the  bar  in  a  favoral^ 
direction. 

The  location  of  the  western  jetty  is  fixed  by  the  shore  line,  tbe  pnj 
ent  channel,  and  the  direction  of  tidal  flow  across  the  bar.  it  now  ^ 
comes  necessary  to  so  locate  the  eastern  jetty  as  not  only  to  arrest  4 
westward  travel  of  sand  along  the  beach  of  Santa  Rosa  Island,  butj 
obtain  in  the  jetty  channel  the  greatest  tidal  scour  practicable  withdj 
injury  to  the  jetties  themselves  or  to  the  present  favorable  tidal  stai 
of  the  bay.  j 

From  Mr.  Turtle's  report  it  appears  that  the  present  cross  section! 
the  gorge  maintains  a  constant  mean  tidal  range  throughout  the  lij 
During  very  high  tides,  however,  the  tidal  range  in  the  upper  i>orl; 
of  the  bay  will  doubtless  be  much  less  than  at  the  entrance.    Iii  on 
to  maintain  the  present  tidal  status  it  is  assumed  that  the  cross  »ecli 
at  the  entrance  should  not  be  diminished. 

The  area  of  the  gorge  cross  section  is  given  by  Mr.  Turtle  in  bis 
port  as  137,000  square  feet,  but  from  his  map  it  appears  to  be  alH 
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116,000  square  feet  at  low  water,  or  122,000  square  feet  at  mean  high 
water,  which  corresponds  closely  with  that  given  by  the  United  States 
Coa^t  and  Geodetic  Survey  chart,  viz,  118,000  square  feet  at  low  water 
and  125,000  square  teet  at  mean  high  water. 

The  shore  arms  of  the  two  jetties,  built  on  the  lines  shown  to  mean 
high  water,  wiU  inclose  a  cross-sectional  area  of  about  110,000  square 
feet.  This  will  doubtless  be  increased  by  ebb  aud  flood  scour,  the  old 
path  of  the  flood  h&ving'been  closed  by  the  arm  springing  from  Santa 
B;osa  Island.  It  is  therefore  probable  that  at  that  point  the  section 
will  soon  increase  without  artificial  means  to  the  requisite  area. 

From  the  outer  end  of  the  Santa  Bosa  Island  arm  the  eastern  jetty 
extends  southward,  contracting  the  entrance  at  the  seaward  end  of  the 
jetties  to  3,500  feet.  About  1.5  miles  from  the  gorge  the  high- water 
cross-sectional  area  between  the  jetties  is  only  about  69,000  square  feet. 
Although  this  will  doubtless  be  much  increased  by  scour  it  is  not  con- 
sidered safe  to  even  temporarily  reduce  the  section  to  that  extent.  It 
is  therefore  proposed  to  keep  the  eastern  jetty  sufficiently  low  to  gain 
in  tiiat  mfuiiier  the  additional  high-water  area  required.  There  being 
at  that  point  an  eflective  width  of  about  4,000  feet  between  the  jetty 
rfnd  the  Santa  Bosa  Island  shore,  it  follows  that  the  crest  of  the  jetty 
should  be  kept  about  15  feet  below  mean  high  water  until  the  area  be- 
tween the  jetties  has  been  increased  enough  by  scour  to  allow  of  a 
greater  height.  At  the  seaward  end  the  high-water  cross-sectional  area 
between  the  jetties  amounts  to  about  85,000  square  feet.  With  the 
eastern  jetty  15  feet  below  there  results  a  sufficient  cross-sectional  area 
at  that  point  to  avoid  iiy ury  to  the  tidal  status  of  the  bay.  In  order  to 
maintain  throughout  the  jetty  channel  cross-sectional  areas  approxi- 
mately equal  to  that  at  the  gorge,  the  eastern  jetty  may  eventually, 
with  increased  scour  between  the  jetties  and  accumulation  of  sand  on 
its  seaward  side,  be  brought  up  to  the  mean  height  of  the  beginning  of 
the  ebb  out-flow. 

We  have,  as  has  been  seen,  during  the  time  of  eflfective  ebb  flow,  a 
discharge  of  236^000  cubic  feet  per  second  through  a  section  of  122,000 
square  feet,  rendering  a  mean  velocity  of  nearly  2  feet  per  second,  which 
will  doubtless  correspond  to  a  bottom  channel  velocity  at  the  time  of 
maximum  ebb  current  of  somewhat  more  than  2  feet  per  second. 

Wliat  amount  of  dredging,  if  any,  may  be  required  to  obtain  a  chan- 
nel 24  feet  deep  at  mean  low  water  will  depend  on  the  character  of  the 
material  encountered.  Should  it  be  hard  to  set  in  motion  it  may  be- 
come necessary  to  open  a  channel  across  the  outer  end  of  Caucus  Shoal 
by  dredging,  but  once  open  it  is  believed  that  the  channel  will  be  self- 
maintaining. 

9.  DESOEIPTION  OF  JETTIES  AND  ORDER  OF  CONSTRUCTION. 

It  is  proposed  to  build  the  shore  arm  of  the  western  jetty  up  to  high 
water;  from  the  shoulder  to  a  point  5,000  feet  from  the  shore  end  of  the 
jetty  the  crest  should  be  brought  up  to  the  mean  height  of  the  begin- 
ning of  ebb  outflow;  for  the  next  4,300  feet  the  crest  should  be  brought 
up  to  mean  low  water,  from  which  point  it  will  sink  to  the  foundation 
course. 

The  shore  arm  of  the  eastern  jetty  should  be  built  up  to  high  water; 
tbe.crest  of  the  jetty  will  then  sink  within  a  distance  of  1,200  feet  to  the 
level  of  the  foundation  course. 

It  is  proi)osed  to  construct  the  jetties  with  a  foundation  course  of 
bnish  iuattre«ses  100  feet  in  width,  and  a  superstructure  of  rubblestone 
capped  with  concrete. 
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From  the  foundation  to  within  3  feet  of  mean  low  water  the  stone  may 
be  from  50  to  250  pounds  in  weight,  with  some  smaller  stones  for  filling 
voids  in  the  hearting  if  necessary.  Between  mean  low  water  and  3  feet 
below,  the  jetties  should  be  built  of  stone,  none  of  which  should  weigh 
less  than  250  pounds,  with  perhaps  a  hearting  of  smaller  rubble,  as  he- 
fore  mentioned.  For  such  portion  of  the  jetties  as  rise  above  mean  low 
water  a  capping  of  concrete,  or  of  blocks  of  stone  from  2  to  4  tons  in 
weight,  should  be  used.    Concrete  is  propose^.       - 

A  crest  width  at  mean  low  water  of  10  feet  is  assumed  as  sufficient, 
and  from  the  experience  gained  at  points  of  greater  exposure  on  the 
South  Atlantic  coast,  it  is  assumed  that  the  stone  will  stand  at  a  slope 
of  1  on  2  down  to  3  feet  below  mean  low  water  and  with  a  slope  of  1  on 
1.5  below  that  level. 

The  shore  extension  of  the  jetties  to  the  storm  hiffh-water  line  may  be 
built  as  proposed  for  the  jetty  proper,  or  of  pile  dikes  filled  with  brush 
and  stone.  For  a  portion  of  the  shore  extension  a  simple  sand  catch 
may  be  sufficient. 

The  general  orderof  construction  recomimended  is,  first,  to  construct  the 
shore  extension  and  shore  arm  of  the  western  jetty ;  second,  to  construct 
the  shore  extension  and  shore  arm  of  the  eastern  jetty,  and  at  the  same 
time  complete  the  foundation  course  of  the  western  jetty;  thitd,  to  com- 
plete the  western  jetty;  fourth,  to  complete  the  eastern  jetty  to  such 
height  as  may  be  found  necessary.  It  is  desirable  for  the  immediate 
relief  of  conmierce  and  to  assist  the  natural  scour  to  do  some  dredging 
in  the  jetty  channel,  and  this  has  been  provided  for  in  the  estimate. 
Abrasion  of  the  shore  line  in  the  vicinity  of  Fort  McRee  and  at  the  en- 
trance to  the  lagoon  should  be  prevented,  but  as  no  work  may  be  needed 
for  that  purpose  estimates  for  it  have  not  been  submitted. 

That  aid  vantage  may  be  taken  of  experience  gained  in  the  work,  ^ide 
discretion  should  be  allowed  the  engineer  in  charge,  especially  as  to 
the  form  of  the  jetty  cross  section  and  the  order  in  which  work  is  to  be 
done. 

10.  ESTIMATES. 

The  following  is  the  estimated  cost  of  the  improvement: 

Western  Jetty : 

Shore  extension,  100  feet,  at  $20  per  linear  foot $2, 000 

Brush  mattresses,  123.000  square  yards  at  $1  per  square  yard  123, 000 

Ordinary  rubble,  171,000  cubic  vards  at  $3.50  per  cubic  yard.  598, 500 

Large  rubble,  18,500  cubic  yards  at  $6  per  cubic  yard Ill,  000 

Concrete,  2,500  cubic  yards  at  $12  per  cubic  yard 30, 000 

$864,500 

Eastern  jetty : 

Shore  extension,  150  feet  at  $20  per  linear  foot ^ 3, 000 

Brush  mattresses,  120, 000  square  yards  at  $1  per  square  yard    120, 000 
Ordinary  rubble,  115, 000  cubic  yards  at  $3.50  per  cubic  yard    402, 500 

Large  rubble,  2,500  cubic  yards  at  $6  per  cubic  yard 15, 000 

Concrete,  750  cubic  yards  at  $12  per  cubic  yard 9, 000 

549,500 

500,000  cubic  yards  of  dredging  at  50  cents  per  cubic  yard 250, 000 

Total 1,664,000 

Engineering  and  contingencies,  10  per  cent 166, 400 

•  -^.— — — — — 

Aggregate./. 1,830,400 

The  estimated  cost  of  the  improvement,  which,  in  ronnd  numbers,  is 
$1,830,000  supposes  that  money  is  regularly  and  adequately  supplied. 
Without  this  the  cost  of  the  work  will  be  largely  increased  and  its  suc- 
cess rendered  doubtful. 
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Should  it  become  necessary  to  raise  the  eastern  jetty  to  the  mean 
height  of  the  beginning  of  ebb  outflow  the  cost  of  the  improvement  will 
be  increased. 

11.  APPENDICES. 

The  following  appendices  accompany  this  report: 

1.  Map  showinff  location  of  Jetties  proposed  by  the  Board. 

2.  *  Pnotograpns  of  relieiT  map  of  Pensacola  Harbor  (3  copies). 

3.  t  Report  of  W.  D.  Chipley  on  commerce  of  Pensacola. 

4.  Report  of  Capt.  P.  M.  Price,  Corps  of  Engineers,  including 

a,  Report  of  Mr.  J.  E.  Turtle,  Assistant  Engineer. 

b,  'Tracing,  entrance  to  Pensacola  Harbor. 

c,  *  Tracing,  entrance  to  Pensacola  Harbor,  showing  comparative  contours. 

d,  *  Tracing,  entrance  to  Pensacola  Harbor,  showing  tidal  velocities  and  directions. 

e,  *  Diagrams  of  tidal  velooities  (10  sheets). 

/.  *  Tabulated  tidal  Telocity  observations  (3  sheets). 


BespectfuUy  submitted. 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


Philip  M.  Price, 
Caj^tain^  Corps  of  Engineers. 

W.  M.  Black, 
Captain.  Coips  of  Engineers. 

O.  M.  Carter, 
Captain^  Corps  of  Engineers. 


[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
August  3y  1891. 
BespectfuUy  referred  to  Col.  C.  B.  Comstock,  Corps  of  Engineers, 
Division  Engineer,  Southwest  Division,  for  remark. 
By  command  of  Brigadier-Oeneral  Casey. 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 

[Second  indorsement.] 

XJ.  S.  Engineer  Office, 

Southwest  Division, 
Ifew  TorJc,  August  8j  1891. 
BespectfuUy  returned  to  the  Chief  of  Engineers. 
The  estimated  cost  of  obtaining  24  feet  of  water  by  dredging  is 
$190,000,  and  its  annual  maintenance  is  estimated  at  $30,000. 

The  estimated  cost  of  the  proposed  low  jetties  is  $1,830,000,  while  the 
final  cost  will  probably  be  considerably  greater.  At  3  per  cent,  the 
annnal  interest  on  $1,830,000  would  be  $54,900,  much  exceeding  the 
estimated  cost  of  maintenance  of  a  dredged  channel. 

In  view  of  these  figures  and  of  the  success  thus  far  obtained  in  the 
maintenance  of  the  Sandy  Hook  Channel,  I  think  that  the  improvement 
should  be  continued  by  dredging,  until  it  is  found  that  $50,000  a  year 
will  not  maintain  a  channel  after  it  is  once  completed. 

C.  B.  Comstock, 
Col.  ofEngrs.j  Bvt.  Brig.  Oen.,  U.  a.  A., 

Division  Engineer. 

•  Not  printed.  t  Supplementary  report  printed. 
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BUPPLBMKNTAKY     REPORT    OF    MR.   W.   1>.   CHIPI^Y,   CHAIRMAN    OF    COMMITTRE  OF 
PENSACOLA   CHAMBKR  OF  COMMKRCK. 

Pbxsacola,  FJLA.y  March  SS,  1891. 

Sir:  I  beg  to  sabmit  as  supplementary  to  my  argument  of  February  18  the  fol- 
lowing, bearing  upon  the  value  of  Pensacola's  exports  and  imports,  coastwise  and 
foreign.  After  a  careful  conference  with  the  merchants  I  beg  to  say  that  a  move- 
ment is  now  fairly  started  through  which  our  harbor  will  export,  in  addition  to  the 
timber  and  cotton,  gas  and  steam  coal,  iron  from  the  furnaces  of  Alabama,  iron  pipe, 
railroad,  bridge,  and  car  material,  house  and  ship-building  material,  incladm^ 
dressed  and  finished  ^flooring,  ceiling,  and  weather  boarding.  I  will  mention  that 
one  party  has  arranged  for  a  lare;e  shipment  of  iron  pipe  ft'om  Birmingham  via  Pen- 
sacola  to  a  port  in  the  State  of  Washington,  on  the  Pacific  coast,  saving  $11  p^er  ton 
after  allowing  for  interest  and  insurance.  In  addition  to  this  we  are  beginning  to 
send  cotton  goods  and  western  produce  of  everv  kind,  and  machinery,  to  the  Ameri- 
cas sonth  of  us,  which  will  be  largely  increasea  under  the  policy  of  reciprocity. 

The  imports  at  present  consist  of  milte  principally,  but  to  this  will  be  added  the 
hard  woods  of  the  Americas  south  of  us.  coffee,  Bessemer  iron  ore  from  Cnban  and 
Central  American  point-s,  asphalt  and  all  the  products  of  those  rich  countries. 

There  is  no  doubt  but  what  the  deepening  of  our  bar  to  26  feet  would  rednee 
freights  materially.  Vessels  of  larger  capacity  can  be  operated  at  smaller  expense 
proportionately  and  can  in  the  'same  proportion  accept  lower  rat«s  of  freight.  A 
dozen  merchants,  to  whom  this  matter  has  been  referred,  vary  in  their  estimate8fh>m 
8  to  20  per  cent,  reduction. 

The  present  rates  of  freight  on  vessels  of  a  tonnage  of  400  to  800  tons  register  is 
£4  lbs.  per  standard  of  165  cubic  feet  of  timber.  Vessels  of  900  to  1,300  tons,  £4  5s. 
to  £4  Ss.  For  the  same  quantity,  if  there  was  water  enough  to  admit  of  larger  ves- 
sels, we  could  ^et  freights  at  £4. 

Tne  other  freights  are  too  problematical  to  quote  in  this  communication,  some  of 
them  being  prospective.    I  submit : 

Value  of  exports  from  Pensacola  to  foreign  countries  from  Fehruary  1, 1890,  to  February 

i,  1891. 

Lumber..... $3,087,985 

Coal 78,862 

Assorted  merchandise 3d,  193 

Cotton 1,101,641 

Rosin 256 

Total 4,297,037 

Value  of  exports  coastwise  from  Pen sacol^  from  Februarff  15,  1890,  to  Febt^uary  16, 1891. 

Pig  iron $10,600 

Coal 20,232 

Lumber 258,332 

Assorted  merchandise 227 

Stone 1,700 

Shingles 879 

Total 291,870 

Value  of  imports  from  domestic  ports,  at  Pensacola,  for  the  year  ending  FebrtMry  15 j  1891. 

Assorted  merchandise $3, 345 

Coal 2,406 

Ice 2,500 

Fertilizers 200,750 

Household  goods 2, 000 

Total 2U,001 
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Value  of  imporUt  from  foreign  CO  unlries  at  (he  port  of  Pvntaoola  for  IS  months^  from 
February  15,  1890,  to  Ftht^iary  16,  1891. 

Assorted  merchandise $3,124.83 

Fruit 14,210.94 

Salt 8,318.62 

Portland  cement 11,240.07 

liiqnoTS 167. 47 

Fertilizers 35,975.84 

Brimstone 23,206.03 

Machinery 12,839.00 

Total 109.091.80 

The  projected  railroads  seeking  outlet  at  Peusacola  are  numerous,  bat  I  will  only 
mention  three,  as  they  have  made  a  start  toward  the  construction  or  lines. 

The  Mobile  and  Girard  Division  of  the  Central  Railroad  of  Georgia  at  its  annual 
meeting  a  few  months  ago  voted  authority  to  issue  bonds  for  the  extension  of  its  line 
from  Troy  via  Andalusia  to  Peusacola.  General  Alexander,  the  president,  expressed 
his  views  as  to  its  importance,  and  there  can  be  no  doubt  about  the  ultimate  con- 
struction of  this  road,  which  already  has  400  men  at  work. 

A  second  road  is  via  Williams  Station,  on  the  Mobile  and  Montgomery  Division  of 
the  Louisville  and  Nashville,  and  Su^ffSviUe,  on  the  Mobile  Division  of  the  East  Ten- 
nessee, Virginia  and  Georgia,  to  Menoian. 

This  company  has  made  its  surveys,  has  purchased  valuable  terminal  facilities  at 
Peusacola,  and  its  projectors  say  that  they  will  soon  commence  the  construction  of 
same.    Some  work  has  already  been  dqni). 

A  third  road  is  now  being  surveyed  which  is  designed  to  go  towards  the  northwest, 
and  the  line  has  already  been  located  near  the  center  of  Eutaw  County,  Ala. 
Yours,  truly, 

W.  D.  Chipley, 

Chairman, 
Capt.  O.  M.  Cabteb, 

Corps  of  Engineers,  U.  S,  A, 

Secretary  of  Board  of  Engineers  upon 

improvement  of  Pensacola  Barhor,  Florid4L 


P8. 

IMPROVEMENT   OP  ESCAMBIA   AND   CONECUH   RIVERS,    FLORIDA   AND 

ALABAMA. 

PLAN  OF  IMPROVE^rRNT. 

The  Escambia  and  Conecuh  Rivers  are  really  one  river,  that  portion 
of  the  river  from  its  headwaters,  in  southeastern  Alabama,  to  the 
Florida  and  Alabama  State  line  being  called  the  Conecuh  River  and 
the  portion  in  Florida  being  called  the  Escambia  River. 

Under  an  act  of  Congress  approved  June  18, 1878,  an  examination 
and  partial  survey  was  made  in  1878  and  1879  from  the  moutfe  of  the 
river,  at  the  head  of  Pensacola  Bay,  to  Indian  Creek,  in  Alabama,  an 
estimated  distance  of  293  miles. 

The  plan  of  improvement  adopted  pursuant  to  this  examination  pro- 
vides for  the  improvement  of  the  river  by  the  removal  of  logs  and  snags 
from  the  channel  and  overhanging  trees  from  the  banks,  by  excavat- 
ing rock  shoals,  deepening  sand  bars  by  works  of  contraction  and  shore 
protection,  and  by  dredging  through  a  bar  at  the  mouth  of  the  river. 

The  object  of  the  improvement  is  to  facilitate  the  movement  of  saw 
logs  and  timber  rafts  down  the  river  and  to  aiford  at  the  same  time  a 
suitable  channel  for  steamboat  navigation.  The  improvement  must  be 
maintained  by  the  removal  of  fresh  obstructions  each  year.    The  banks 
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are  heavily  timbered  and  the  accamulatioii  \vill  be  large.  It  in  esti- 
mated that  an  annual  appropriation  of  about  $5,000  will  be  req  cured 
for  the  maintenance  of  the  improvement. 

APPROPBIATIONS. 

June  14,1880 $8,000 

March  3, 1881 5,000 

AuffUBt  2, 1882 12,000 

Ju^5, 1884 15,000 

Augtuit  5, 1886 : 12,000 

August  11, 1888 10,000 

September  19, 1890 7,500 

Total 69,500 

OPERATIONS  TO  JUNE  30,  1890. 

The  averap^e  annual  appropriation  has  thus  been  $5^791.66.  With 
this  amount  it  has  not  been  practicable  to  maintain  a  suitable  plant  for 
expeditious  work.  One  log-boat  has  been  worn  out  in  service  upon  this 
improvement  and  another  transferred  to  it  from  the  Cahaba  Biver, 
which  is  moderately  efficient  It  should  be  provided  with  a  stem  wheel 
in  order  to  be  used  economically. 

Slow  but  steady  progress  has  been  made  in  the  removal  of  obstrac- 
tions,  and  navigation  has  been  greatly  benefited. 

From  its  mouth  to  Thompson  Gut-off,  a  distance  of  133  miles,  the 
river  is  in  a  fairly  navigable  condition  for  all  stages  higher  than  2^  feet 
above  low  water,  and  the  bar  at  the  mouth  of  the  river  has  been  dredged 
to  admit  the  passage  of  tugboats  not  drawing  over  5  feet  of  water. 

WOBK  DONE  DUBINa  PAST  FISCAL  YEAB. 

Assistant  Engineer  J.  E.  Turtle,  in  local  charge  of  the  improvement, 
repbrts  as  foUows: 

At  the  beginning  of  the  fiscal  year  the  snag  boat  was  on  the  ways  in  Pensacola, 
Fla.,  for  the  purpose  of  repairs,  such  as  replacing  partially  decayed  gunwales^  plank, 
both  bottom  and  deck,  and  recalkin&r.  These  repairs  were  completed  earlj  in  July, 
and  the  boat  was  then  towed  to  Molino,  Fla.,  where,  owing  to  lack  of  funds,  she 
was  placed  in  charge  of  a  watchman.  Owing  to  the  late  passage  of  the  river  and 
harbor  bill  it  was  concluded  not  to  resume  operations  until  the  low-water  season  of 

1891.  Accordingly  the  boat  was  not  put  in  commission  until  May  18, 1891,  when  she 
began  working  upstream  from  Molino. 

That  portion  of  the  Escambia  River  lying  between  the  mouth  and  Brewton,  Ala., 
will  never,  in  my  judgment,  be  used  by  boats,  but  will  be  confined  to  the  rafting  of 
logs  and  timber.  The  removal  of  obstructions,  therefore,  from  this  portion  will 
have  this  object  in  view. 

It  IB  proposed,  with  the  available  funds  during  the  fiscal  year  ending  June  30, 

1892,  to  continue  the  removal  of  obstructions  and  to  make  a  survey  of  the  dredged 
channel  at  the  mouth. 

Two  steamboats  have  tried  to  start  a  trade  upon  this  river,  but  have  not  met  with 
success ;  and  as  a  commercial  stream,  aside  from  timber  trade,  it  is  mv  opinion  that 
it  never  will  be  a  success.  Much  more  than  50  per  cent,  of  Pensacola's  tmiber  trade 
comes  oat  of  these  rivers,  and  consequently  it  will  always  be  an  important  stream; 
but  this  clnss  of  trade  will  not  call  for  the  improvement  of  bars  or  shoals,  closing 
cut-offs,  etc. 

Several  lumber  merchants  have  spoken  to  me  about  dredging  a  channel  from  the 
bay  into  this  river  deep  enough  to  admit  any  of  the  tu^s.  Such  a  channel  through 
the  bar  would  allow  tugs  to  go  to  Ferry  Pass  for  the  timber  rafts,  which  would  do 
away  with  bringing  the  rafts  out  of  the  river  and  anchoring  them  to  the  timber- 
stand.  This  operation  results  frequently  in  the  loss  of  timber,  as  many  rafts  are 
tied  to  these  stands  in  good  weather,  but  before  they  can  be  taken  away  are  lost,  or 
partially  ho,  by  storms.  A  channel  8  feet  at  mean  low  water  will  accomplish  this, 
and,  as  this  is  a  timber  stream,  seems  to  be  an  important  feature  of  its  improvement. 
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Sacb  a  dredged  channel  can  bo  made  mure  permanent  by  closing  some  of  the  lower 
bayoua,  which,  owing  to  the  cheapness  of  brush  and  piles  in  this  locality,  would  not 
be  expensive. 

It  is  also  advisable  to  alter  the  snag  boat  now  on  this  river  by  pntting  in  machin- 
ery and  wheel.  For  this  an  estimate  of  $3,000  is  recommended,  and  for  the  improve- 
ment of  the  lower  river,  above  snggested,  $12,000|  or  $15,000  above  that  amount 
required  for  snagging  operations,  or  a  total  of  $28,000.    This  should  not  be  reduced. 

BEOOMMENDATIONS  AND  ESTIMATES. 

As  stated  by  the  assistant  engineer  in  the  above-quoted  report,  it  does 
not  seem  probable  that  these  rivers  wiU  be  much  used  for  the  present, 
at  least  by  steuners  for  ordinary  commercier purposes;  but  they  flow 
through  the  most  extensive  timber  regions  Of  south  Alabama  and  Flor- 
ida, and  millions  of  feet  of  lumber  are  rafted  on  them  annually. 

In  order  that  this  business  maybe  carried  on  safely  and  profitably  it 
is  necessary  to  remove  the  annual  accumulation  of  logs  and  snags  from 
the  river.  The  bar  at  the  mouth  of  the  river  should  ^so  be  dredged  to 
a  depth  of  8  feet  at  mean  low  water,  in  order  that  tugs  may  be  able  to 
ascend  the  river  to  Ferry  Pass  for  the  purpose  of  towing  out  the  rafts, 
which  are  taken  to  Pensacola  to  be  loaded  on  ships  for  export. 

For  efiBcient  work  on  the  river  the  log  boat  now  belonging  to  the 
improvement  should  be  provided  with  her  own  motive  power,  at  an 
estimated  cost  of  $3,000. 

It  is  estimated  that  the  cost  of  dredgitig  an  8-foot  channel  through 
the  bar  at  the  mouth  of  the  river  will  be  $12,000. 

The  annual  cost  of  running  a  snag  boat  is  estimated  at  $5,000,  or 
$10,000  for  2  years. 

The  amount  that  can  be  profitably  expended  on  the  improvement  of 
these  rivers  is  therefore  estimated  at  $25,000 

Money  statement, 

July  1, 1890,  balance  unexpended $1,914.88 

Amount  appropriated  by  act  approved  September  19, 1890 7, 600. 00 

9,414.38 
June  90, 1891,  amount  expended  during  fiscal  year 2,361.83 

July  1, 1891,  balance  unexpended 7,052.55 

July  1, 1891,  gutetanding liabilities 653.84 

July  1, 1891,  balance  ayailable 6,398.71 

C  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    25, 000. 00 
<  Submitted  in  complianoe  witb  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


COMMBRdAL  STATISTICS  FOR  ESCAMBIA  AND    CONBOUH  RIVBRS,  FLORIDA  AND  ALA- 
BAMA. 1891. 

During  the  early  part  of  the  year  the  stem- wheel  steamboat  Mary  Alice  made 
one  trip  from  Pensacola,  Fla.,  to  Andalusia,  Ala.,  and  one  trip  between  Brewton, 
Ala.,  and  AndalusiiL  Ala.,  carrying'  146  tons  of  freight.  The  Mary  Alice  was  then 
transferred  to  the  Choctawhatchee  Kiver. 

A  small  stem- wheel  boat,  the  Eliza  Ann,  made  a  few  local  trips  last  winter  in  the 
vicinity  of  Harold's  Mill.  The  owners  of  this  boat,  Messrs.  John  8.  Stanton  &,  Son, 
of  Homaton,  Ala.,  report  as  follows : 

"We  never  started  our  boat  until  the  season  was  over.  The  main  work  is  fertili- 
zer and  cotton,  and  there  is  a  splendid  run  from  Harold's  Mill  to  Andalusia,  about  45 
miles,  by  land,  and  no  conveyance,  except  private.  That  part  of  the  river  could  be 
made  pavigable  for  a  light  draft  boat  with  very  little  work  done.'' 
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While  the  Htcauiboat  cumiuerce  of  tliis  rivez  is  insignificant,  the  lumber  buainesH 
is  very  large,  and  the  iiuproyement  of  the  river  to  permit  its  safe  use  is  of  great « 
importance  to  the  lumber  interests. 

JP)reight  carried. 

TOBB. 

Cotton,  225  bales 56 

Fertilizers,  550  sacks • 55 

Timber 944,232 

Qrain,  700  sacks 55 

Salt,  120  sacks liJ 

Shingles,  4,000  pieces  '. 2 

Brick.  5,000,  number 12 

Miscellaneous 5 

Total 944,429 

Estimated  ralne  of  above  freight,  in  round  numbers,  $1^755,896. 


Pg. 

IMPROVEMENT  OF  ALAiiAMA  RIVER,  ALABAMA. 

PLAN  OF  IMPROVEMENT. 

An  examination  and  partial  survey  of  this  river  made  in  1875  resulted 
in  the  adoption  of  a  project  for  the  improvement  of  the  river,  which 
provides  for  obtaining  a  channel  200  feet  in  width  and  4  feet  in  depth 
at  low- water  from  Wetumpka,  Ala.,  to  its  mouth,  44  miles  above  Mobile, 
Ala.,  a  distance  of  293  miles,  by  the  removal  of  snags,  logs,  etc.,  from 
the  channel  and  overhanging  trees  fix>m  the  banks,  removing  rock 
reefs,  and  gravel  bars  by  blasting  and  dredging,  and  sand  bars  by  works 
of  contraction  and  shore  protection. 

The  river  has  generally  a  movable  bottom  and  caving  banks,  with 
numerous  shoals  and  bars,  with  an  average  slope  of  about  4  inches  per 
mile.  The  normal  width  of  the  upper  portion  of  the  river  is  ft*om  500 
to  600  feet,  and  of  theiower  portion  from  700  to  800  feet:  and  in  the 
portions  of  the  river  having  these  widths  the  low- water  depths  in  the 
channel  are  from  8  to  15  feet  Where  these  widths  have  been  increased 
by  the  erosion  of  the  banks,  shoals,  bars^  and  reefs  are  found.  The  re- 
port of  1876  specifies  116  of  these  requiring  improvement.  An  annual 
expenditure  will  be  required  for  the  removal  of  obstructions  constantiy 
accumulating  in  the  channel  and  for  the  maintenance  of  the  works  con- 
structed and  for  the  extension  of  the  improvement. 

APPROPRIATIONS. 


June  18, 1878 $25,000 

March  3,  1879 30,000 

JuneU,  1880 25,000 

March3,1881 20,000 

AneuBt  2, 1882 20,000 

Jii5r5,l884 10,000 


AugTiat  5,  1886 ,...  $15,000 

August  11, 1888 20,000 

September  19, 1890 20,000 

Total 185,000 


OPERATIONS  TO  JUNE  30,  1890. 

Under  the  approved  project  work  was  begun  in  1878  and  continued 
during  the  low- water  season  of  each  year  until  1883.  During  this  period 
of  5  years  the  average  annual  appropriations  were  $22,000,  and  with?  this 
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amount  considerable  snagging  work  wa«  done,  and  dams,  or  jetties  built 
of  brush  and  stone,  rock,  or  pile  work  and  stone,  were  constructed  at 
eight  of  the  most  troublesome  bars,  viz:  The  Cut-oflf,  Haines  Island, 
Hobbs  Island,  Yellow  Jacket,  Gardner  Island,  Hadnot^  Cox,  and  Three 
Chutes. 

During  the  past  8  years  the  average  annual  appropriations  have  been 
but  $9,375,  which  have  not  sufficed  for  the  proper  maintenance  of  the 
improvement,  and  nearly  all  the  jetties  and  dams  are  much  in  need  of 
repair.  A  great  deal  of  usefal  work  has,  however,  been  accomplished 
by  the  removal  of  logs  and  snags  from  the  channel  and  by  cutting  and 
trimming  overhanging  trees.  Many  of  the  shoal  places  in  the  river  are 
caused  by  the  accummulation  of  sand  and  gravel  about  sunken  logs  and 
snags,  and  a  number  of  the  troublesome  bars  have  been  permanestly 
improved  simply  by  the  removal  of  these  obstructions,  without  resort- 
ing to  jetties  and  wing  dams. 

Before  the  improvements  were  begun  in  1878  the  river  was  so  full  of 
'  sunken  logs  and  snags  and  so  obstructed  by  bars  and  shoals,  on  many 
of  which  the  low-water  depth  was  only  2 J  to  3 J  feet,  that  navigation 
was  both  difficult  and  dangerous,  and  many  boats  were  destroyed  by 
striking  snags.  At  low- water  stages  boats  could  only  run  by  daylight, 
and  long  detentions  at  the  bars  and  shoals  were  frequent,  2  or  3  week« 
berug  sometimes  occupied  in  the  trip  between  Mobile  and  Montgomery. 

No  opportunity  has  been  had  for  noting  the  results  of  the  unusually 
long-continued  high- water  season  during  the  past  winter  and  spring; 
but  it  is  believed  that  a  depth  of  4  feet  at  low  water  will  be  found  on 
all  the  bars,  although  the  channel  will  have  on  but  few  of  them  the 
required  width  of  200  feet. 

Considerable  difficulty  is  now  experienced  at  low  stages  of  water  at 
the  following  bars,  viz :  The  Cut-off,  the  Wrecks,  Haines  Island^  Stein 
Island,  Gardner  Island,  and  Hadnot  Bar. 

It  is  hoped  that  with  the  funds  now  available  some  improvement  can 
be  made  at  one  or  more  of  these  bars  during  the  summer  of  1891,  after 
all  absolutely  necessary  snagging  operations  have  been  completed. 

Boats  now  run  by  night  as  well  as  by  day,  at  all  stages  of  water, 
cany  greater  loads,  and  regularly  make  the  round  trip  from  Montgom- 
ery to  Mobile  and  return  in  one  week. 

WORK  DONE  BUSma  PAST  FISOAL  TEAB. 

Assistant  Engineer  C.  B.  Percy,  in  local  charge  of  the  improvement, 
reports  as  follows: 

The  repairs  to  the  steam  snag  boat  W.  J,  Twining  were  completed  August  1,  but 
as  tbe  amount  of  funds  on  hand  available  for  thi»  improvement  was  small,  active 
operations  were  not  resumed  until  September  1,  when  there  was  a  reasonable  certainty 
of  the  passage  of  the  river  and  harbor  bill  then  before  Congress. 

In  accordance  with  orders  received  September  1  the  crew  was  organized,  the  boat 

Sat  in  working  condition,  supplies  taken  on  board,  and  on  September  5  was  started 
own  the  river  with  orders  to  proceed  through  to  the  mouth,  a  distance  of  243  miles, 
removing  on  the  way  down  aU  logs  or  snags  immediately  in  the  channel  usuaUy  run 
and  that  wore  dangerous  to  navigation. 

This  was  done,  and  the  mouth  was  reached  September  12,  when  the  steamer  was 
ordered  to  turn  back  and  to  work  upstream  and  carefully  clean  the  river  as  she 
came  of  all  sunken  logs,  snags  or  fallen-in  timber,  to  fell  and  poU  back  aU  overhang- 
ing timber  in  the  way  of  passing  steamboats,  and  to  clear  the  banks  of  undergrowth 
or  wiUows  at  the  chutes  where  the  channels  were  narrow  and  close  under  bank  at 
low  water.  The  river  was  thus  cleaned  from  the  mouth  to  Canton  Ui>per  Bar,  a  dis- 
tance of  103i  miles,  by  October  13.  Heavy  rains  now  set  in  and,  the  river  rising  rap- 
idly, the  snag  boat  was  ordered  to  Bridgeport,  3  miles  above,  for  a  safe  harbor^  and 
remained  there  until  October  20,  when  she  was  started  for  Montgomery  in  obedience 
to  orders  to  return  to  that  city  and  lay  up.    This  was  done  on  account  of  the  con- 
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tinued  high  water,  and,  also,  as  the  river  w<is  comparatively  free  of  all  dangerous  ob- 
BtructiouS;  such  as  sunken  logs,  snags,  and  overhanging  timber,  this  kind  of  work  was 
suspended  in  order  that  as  large  a  portion  as  possible  of  the  appropriation  made  Sep- 
tember 19.  1890,  might  be  expended  in  repairing  the  jetties  and  dams  and  construct- 
ing new  ones  where  most  needed.  The  boat  reached  Montgomery  October  22 ;  after 
alltackle  was  taken  down  and  stowed  away,  all  machinery  taken  apart  and  whit<e- 
leaded,  and  pipes  and  boilers  drained,  the  crew  was  discharged  and  work  suspended 
Ibr  the  winter  season  on  October  31.- 

High  water  continuing  throughout  the  entire  spring  of  1891,  active  operations  on 
the  Alabama  River  were  not  resumed  until  May  20,  when  the  crew  were  reorgan- 
ized, and  work  commenced  on  that  portion  between  Montgomery  and  the  junction 
of  the  Coosa  and  Tallapoosa  Rivers,  where  very  little  work  nas  heretofore  been  done 
and  where  work  was  necessary  to  be  done  on  account  of  transporting,  freight  and 
material  to  be  used  in  the  construction  of  the  lock  on  the  Coosa  Kiver  at  Wetumpka 
this  fall. 

In  addition  to  the  snagging  work,  a  distance  of  115  lineal  feet  at  the  upper  end  of 
the  broken  jetty  just  below  Haines  Island  was  partially  filled  with  snngs  removed 
from  the  chutes  at  the  bar  below  and  the  island  above ;  also  the  gap  of  50  feet  in 
the  dam  behind  Hobbs  Island  was  partially  closed  with  large  logs  and  fallen-in 
timber  removed  from  the  channel  at  tnat  island. 

The  latter  work  has  resulted  in  increasing  the  depth  and  straightening  the  chan-  * 
nel  above. 

The  total  distance  thoroughly  worked  over  during  the  fall  season  was  103^  miles; 
and  for  140  miles  the  logs  and  snags  dangerous  to  navigation  were  removed. 

RECOMMENDATIONS  AND  ESTIMATES. 

The  act  of  September  19, 1890,  required  an  examination  of  the  Ala- 
bama River  to  ascertain  the  cost  of  securing  a  6-foot  channel  at  low 
water  from  the  mouth  to  Wetumpka. 

My  report  on  this  examination  was  submitted  on  December  10, 1890, 
and  is  published  as  House  Ex.  Doc.  Ko.  140,  Fifty-first  Congress,  second 
session.* 

For  the  reasons  that  the  present  large  and  growing  commerce  of  the 
Alabama  River  would  be  greatly  benefited  by  having  a  6-foot  channel, 
and  that  this  river,  with  its  tributaries,  forms  a  natural  route  for  the 
transportation  to  tne  Giilf  of  Mexico  of  the  coal  and  iron  products  of  a 
vast  territory,  and  that  a  6-foot  channel  will  be  required  for  the  profit- 
able development  of  this  traffic,  I  reported  that  in  my  opinion  the  river 
was  worthy  of  improvement  as  proposed  and  estimated  the  cost  of  se- 
curing a  6-foot  channel  at  $386,251  and  the  annual  cost  of  maintaining 
the  same  at  $10,000. 

My  recommendations  were  approved  by  the  Division  Engineer,  Col. 
C.  B.  Comstock,  Corps  of  Engineers,  and  by  the  Chief  of  Engineers, 
U.  S.  Army. 

Should  the  recommendations  for  securing  a  6-foot  channel  in  the  Ala- 
bama River  be  approved  by  Congpress,  it  is  estimated  that  $100,000  can 
be  profitably  expended  during  the  fiscal  year  ending  June  30, 1893. 

Money  statement 

July  1, 1891,  balance  unexpended $4,597.95 

Amount  appropriated  by  act  approved  September  19, 1S90 20, 000. 00 

24,597.95 
June  30,  1891,  amount  expended  during  fiscal  year 7,042.17 

July  1,  1891,  balance  unexpended 17,555.78 

July  1,  1891,  outstanding  liabilities 1,154.06 

July  1,  1891,  balance  available 16,401.73 

C  Amount  that  can  be  profitably  expended^in  fiscal  vear  ending  Jane  30, 1893  100,  OOO.  00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


'  See  also  Appendix  P  15. 
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OOMMXKCIAI.  STATISTICS  FOR  ALABAMA  BIYKR,  ALABAMA. 

The  follo'vifiiiff  statement  of  the  business  done  by  the  steamboats  named  below 
during  the  fisoiu  year  ending  June  30,  1891,  has  been  compiled  from  statements  fiir- 
nifihed  by  Mr.  James  F.  Quill,  agent  of  the  Alabama  River  line  of  steamers,  and  by 
Capt.  W.  H.  Moore,  master  of  the  TinHe  Moore,  These  boats  run  from  Mobile,  Ala., 
to  Mont^mery,  Ala.^  and  return,  stopping  at  all  intermediate  landings  whore 
business  is  offered. 


• 

RegistezBd 
tonnage. 

Draft  of  water. 

Number 
of  round 

trips 
between 
Mobile  and 
Mont- 
gomery. 

Number 
of  pas- 
sengers. 

Light. 

Loaded. 

Nettle  Qnill 

226.93 
160.23 

Inehet. 
28 
24 

Feet. 
6 

52 

41 
25 
27 

10,647 
5,188 

Xinflle  Moore... .................... ....... .  - 

Anderson - 

1       9.361 

Armatnine 

197.50 

19 

5 

Freight  carried. 


Tons. 

Cotton,  52,349  bales 18,087 

Cottonseed,  155,224  sacks 7,761 

FertiUzers,  108,644sack8 6,808 

Hides  and  skins,  257  packages 50 

Livestock,  2,630  head. ."...    1,300 

Lnmber,  367,520  feet  B.  M 1.008 


Tons. 

Stares,  121,000  pieces 1,785 

Provisions,  185,845 packages 6,228 

Grain.  113,786sack8 8,586 

Misoeilaneons  f^ght,  274,845  packages  ...  10, 962 

Total 67,575 


Estimated  yalne  of  above  freight,  in  round  numbers,  $8,175,650. 


P   10. 

IMPROVEMENT  OP  TALLAPOOSA  RIVER,  ALABAMA.^ 
PLAN  OF  IMPROVEMENT. 

Under  an  act  of  Congress  approved  June  14, 1880,  an  examination 
and  partial  survey  of  this  river  was  made,  which  resulted  in  the  adop- 
tion of  a  project  for  improvement  designed  to  obtain  a  navigable  chan- 
nal  from  its  junction  with  the  Coosa  River,  where  the  two  rivers  form 
the  Alabama,  to  the  foot  of  Tallassee  Eeefs  2  miles  below  Tallassee,  the 
head  of  navigation,  a  distance  of  48  miles;  the  channel  in  open  river  to 
be  200  feet  in  width,  with  a  least  depth  of  3  feet  at  low  water,  and  in 
rock  cuts  to  be  60  feet  wide  and  3  feet  deep  at  low  water.  The  project 
is  to  be  accomplished  by  the  removal  of  snags,  logs,  etc.,  from  the  chan- 
nel, the  cutting  of  overhanging  timber  from  the  banks,  by  rock  and 
gravel  excavation  through  reefs,  and  by  deepening  sand  bars  by  works 
of  contraction  and  shore  protection.  The  river  generally  presents  long 
reaches  of  fine  open  navigable  water,  with  a  width  of  200  to  300  feet 
and  depth  of  6  to  12  feet.  When  this  width  is  exceeded  to  any  extent 
sand  bars  and  gravel  or  rock  reefs  are  found.  The  banks  generally  of 
the  first  30  miles  below  Tallassee  are  firm  and  stable,  but.  those  of  the 
lower  river  are  of  soft  unstable  material,  which  yields  readily  to  the 
eroding  action  of  the  river  when  unprotected  by  a  growth  of  brush  or 
cane. 

The  river  runs  through  a  continuous  succession  of  rich  bottom  land, 
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largely  cultivated,  and  adjacent  uplands  of  good  arable  soil,  witli  tlie 
more  hilly  portions  covered  with  forests  of  fine  pine  timber.  The  falls 
at  Tallassee  furnish  magnificent  water-power,  which  is  now  partly  util- 
ized by  extensive  cotton  mills.  The  river  is  not  susceptible  of  perma- 
nent improvement,  and  will  require  an  annual  appropriation,  estimated 
at  $5,000,  for  the  removal  of  obstructions  constantly  accumulating  in 
the  cnannel,  and  for  the  repair  of  contraction  works  in  order  to  main- 
tain it  in  the  condition  contemplated  by  the  plan  of  improvement^ 

APPROPRIATIONS. 


August  2, 1882 $15,000 

July  5, 1884 10,000 

August  5,1886 7,500 

August  11,1888 7,500 


September  19, 1890 |4,000 

Total 44,000 


OPERATIONS  TO  JUNE  30,  1890. 

The  average  annual  appropriation  has  thus  been  $4,888.80,  and  with 
this  amount  it  has  been  practicable,  besides  completing  and  equipping 
a  suitable  snag  boat,  to  k^ep  only  one  small  working  party  upon  the  im- 
provement during'low- water  seasons.  The  operations  have  been  con- 
fined to  the  removal  of  logs  and  snags  from  the  channel,  cuttiug  down 
and  removing  the  most  dangerous  overhanging  timber,  building  320  feet 
of  temporary  jetty,  reworking  each  year  the  part  passed  over  during 
the  previous  season,  and  extending  the  improvement  as  far  upstream 
as  the  funds  available  would  pernm;. 

.  At  the  .close  of  the  season's  work,  in  November,  1889,  there  was  a 
fairly  navigable  channel  for  light-draft  steamers  from  the  mouth  of  the 
river  to  Cowles  Ferry,  a  distance  of  43  miles.  The  shoals,  which  owed 
their  existence  to  logs  and  snags,  have  disappeared  on  the  removal  of 
the  same.  During  the  latter  part  of  the  fiscal  year  ending  June  30, 
1890,  the  plant  was  overhauled  and  repaired  as  far  as  the  frmds  avail 
able  wouM  permit.  Very  considerable  and  much-needed  improvement 
was  made  both  in  machinery  and  quarters  of  the  snag  boat. 

W^RK  DONE  DURINa  THE  PAST  FISOAI.  YEAR. 

Owing  to  the  fact  that  the  funds  for  this  improvement  were  very 
neiirly  exhausted  at  the  close  of  the  fiscal  year  ending  June  30, 1890» 
and  that  the  high- water  season  set  in  soon  after  the  fiinds  appropria-ted 
by  the  act  of  September  19, 1890,  became  available,  and  that  the  high 
water  continued  until  late  in  the  spring,  no  work  has  been  done  beyond 
the  preservation  and  caring  for  the  property  pertaining  to  this  improve- 
ment. 

REGOIOIENBATIONS  AND  ESTIMATES. 

At  extreme  low-water  stages  of  the  river  there  are  three  shoals,  or 
rock  reefs,  that  now  form  the  most  serious  obstructions  to  navigation. 
They  are  known  as  "  Sunken,"  "  Zimmermans,"  and  "  Goodwins'^  reefs, 
35,  38,  and  39  miles,  respectively,  above  the  mouth.  They  are  composed 
of  scattered  bowlders  and  solid  ledges  of  rock,  and  at  low  water  the 
depth  over  them  varies  from  1  to  2  feet.  A  channel  can  be  readily  cut 
through  them  by  blasting,  and  it  is  contemplated  to  commence  this 
work  during  the  present  working  season,  and  continue  it  as  long  as  the 
funds  available  will  permit. 

It  is  anticipated  that  with  a  t'avorablc  working  seiison  channels  60 
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feet  wide  and  3  feet  deep  through  these  reefs  can  be  nearly,  if  not  quite, 
completed  by  December,  1891. 

In  addition  to  this  rock  excavation,  that  portion  of  the  river  between 
Oowles  Ferry  and  the  foot  of  Tallassee  Palls,  a  length  of  5  miles,  is  to 
be  cleared  of  logs  and  snags  and  overhanging  timber.  The  cost  of  this 
work  is  estima^  at  $1,000  per  mile,  or  a  total  of  $5,000. 

The  original  estimate  of  the  cost  of  the  improvement  was  $40,125. 
This  estimate  contemplated  the  making  of  sufficient  appropriations  to 
complete  the  improvement  in  two  or  three  seasons,  but  work  so  far  has 
been  extended  over  a  period  of  9  years,  with  insufficient  appropriations, 
and  the  greater  part  of  the  money  available  has  in  consequence  been 
expended  in  removing  the  annual  accumulation  of  logs  and  snags.  An 
estimate  of  the  amount  required  for  the  completion  of  the  existing  project 
can  not  be  submitted  without  further  detailed  surveys,  for  which  fcuids 
have  not  been  available. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1893,  is  $15,000. 

Assistant  Engineer  0.  B.  Percy  is  in  local  charge  of  this  improve- 
ment. 

Money  statement, 

July  1,  1890,  balance  unexpended $351. 42 

Amount  appropriated  by  act  approved  September  19, 1890 4, 000. 00 

4,351.42 
June  30, 1891,  amount  expended  during  iisoal  year 832^  70 

July  1,  1891,  balance  unexpended 8, 518. 72 

July  1,  1891,  outstanding  liabilities 44. 32 

July  1,  1891,  balance  available 8,474.40 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    15, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

There  has  been  in  recent  years  no  attempt  to  regularly  ply  this  river,  and  only  one  or 
two  tripft  made  by  steamboats,  consequently  the  business  on  the  river  is  confined  to 
rafting  logs,  hewn  pine  and  oak  timber,  of  wbich  no  record  has  been  kept.  The  total 
ronmiereial  value  of  agricultural  products,  actual  and  estimated,  of  the  section  trib- 
utary to  the  proposed  improvement  is  $2, 100,000.  Responsible  parties  in  Montgomery 
propose  to  put  a  steamer  on  this  river  to  run  between  Montgomery  and  the  foot  of 
the  Tallassee  Falls  as  soon  as  a  depth  of  3  feet  at  low  water,  is  obtained.  Large 
eotton  factories  are  established  at  Tallassee,  the  head  of  the  present  improvement. 

The  census  of  1880  gives  for  the  counties  bordering  on  the  river  within  the  Umits 
of  the  proposed  improvement  a  total  assessed  valuation  of  real  and  personal  prop- 
erty amounting  to  $13,528,123,  and  a  total  taxation  of  $258,052. 


P  IX. 

IMPROVEMENT  OP  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

PLAN  OF  IMPROVEMENT. 

In  1870  iui  instrumental  survey  of  this  river  was  made  from  We- 
tnmpka,  Ala.,  to  the  East  Tennessee,  Virginia  and  Georgia  Eailroad 
Bridge,  a  distance  of  68  miles,  and  an  examination  from  this  point  to 


Digitized  by  VjOOQIC 


1744      REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 

Oreensport,  Ala.,  a  distance  of  74  miles.  In  1872  an  instramental  sur- 
vey was  made  from  the  said  bridge  to  Greensport.  In  1874  an  exam- 
ination was  made  between  Eome,  Ga.,  and  Gadsden,  Ala.,  an  estimated 
distance  of  133  miles.  In  1878  a  detailed  resurvey  wa«  made  of  Whis- 
teuaut  and  Ten  Island  shoals,  below  Greensport. 

Pursuant  to  these  examinations  and  surveys  a  plan  of  improvement 
was  adopted  which  provided  for  the  removal  of  the  lesser  rock  shoals 
and  sand  and  gravel  bars,  by  excavation  and  by  works  of  contraction, 
so  as  to  give  a  minimum  depth  of  3  feet  at  low  water  in  the  channel, 
and  the  construction  of  locks  and  dams  to  overcome  the  more  serious 
obstructions.  The  approved  project  was  limited  to  the  section  of  river 
between  Eome,  Ga.,  an4  the  East  Tennessee,  Virginia  and  Georgia 
Bailroad  Bridge,  an  estimated  distance  of  236  miles. 

In  1889  an  instrumental  survey  was  made  from  Lock  No.  4,  26  miles 
below  Greensport,  to  Wetumpka,  Ala.  The  report  on  this  survey  was 
printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1890,  page 
1665. 

The  act  of  September  19, 1890,  contained  the  following  provision: 

Improving  the  Coosa  River  in  Georgia  and  Alabama  between  Rome,  in  Georgia^ 
and  the  East  Tennessee,  Virginia  and  Georgia  Railroad  Bridge,  in  Alabama :  Con- 
tinuing improvement  under  approved  existing  project,  $150,000.  Also  for  improving 
said  river  between  Wetumpka,  in  Alabama,  and  said  East  Tennessee,  Virginia  and 
Georgia  RaUroad  Bridge,  work  to  be  commenced  at  Wetumpka  end,  $160,000,  of 
which  so  much  as  may  be  necessary  is  authorized  to  be  expended  in  acquiring  by 
purchase,  or  condemnation  under  the  laws  of  Alabama,  the  lands  needed  m  making 
such  improvement,  as  the  same  become  necessary,  such  improvement  to  be  made  in 
harmony  with  the  existing  approved  project  for  the  improvement  of  the  Coosa  River 
between  Rome  and  said  bridge ;  locks  to  be  40  feet  wide  and  210  feet  between  miter 
sills. 

The  river  wsts  originally  much  obstructed  by  rock  shoals  and  sand 
bars  between  Rome,  6a.,  and  Greensport.  Ala.,  and  below  Greensport 
it  was  not  navigable  at  all,  on  account  or  the  many  shoals  and  rapids 
formed  by  ledges  of  rock  crossing  the  river  bottom  at  points  where  the 
width  of  the  river  was  greater  than  the  normal.  The  normal  width  of 
the  river  at  low  water  is  from  600  to  800  feet.  From  Bome,  Ga.,  to 
Greensport,  Ala.,  an  estimated  distance  of  162  miles,  the  river  has  an 
average  slope  of  about  5  inches  per  mile,  with  banks  which  are  firm  and 
not  easily  eroded.  From  Greensport  down  to  Wetumpka,  Ala.,  an  esti- 
mated distance  of  142  miles,  the  profile  of  the  natural  river  at  low 
water  exhibits  a  succession  of  deep  pools,  varying  in  length  from  one- 
half  to  8  miles,  separated  by  shoals  formed  of  ledges  o^  solid  rock  or 
loose  stones  and  detached  bowlders,  which  frequently  rise  above  the 
surface.  The  shoals  extend  along  the  river  for  distances  varying  fr*oin 
a  few  feet  to  12  miles,  and  have  depths  of  water  varying  ftt)m  a  few 
inches  to  several  feet.  Velocity  observations  at  Wetumpka  showed  a 
low-water  discharge  of  5,796  cubic  feet,  about  the  same  as  that  reported 
for  the  Mississippi  Eiver  at  St.  Paul.  The  abundance  of  water,  the 
stability  of  the  banks  and  bottom  of  the  river,  and  the  rock  founda- 
tions for  locks  and  dams  presented  in  all  cases,  make  the  lower  portion 
of  the  river  peculiarly  susceptible  of  permanent  improvement  by  a  sys- 
tem of  slack-water  navigation. 

By  means  of  the  Upper  Coosa,  the  Oostenaula,  and  Coosawattee  rivers 
there  is  now  a  stretch  of  293  miles  of  navigable  river  above  Lock  Ko. 
4;  and  by  means  of  the  Coosa  and  Alabama  rivers  a  stretch  of  367 
miles  of  easily  navigable  river  below  Wetumpka.  l^e  improvement 
of  the  116  miles  of  river  between  Lock  No.  4  and  Wetumpka  will  there- 
fore afford  a  continuous  route  of  water  transportation,  776  miles  in 
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length,  from  northwestern  Georgia,  through  the  mineral  region  of  north 
Alabama  to  the  Gulf  of  Mexico  at  Mobile,  Ala. 

BE00M3OBNDATI0NS. 

The  original  project  provided  for  locks  40  feet  wide  and  210  feet  be- 
tween miter  sills,  giving  an  available  length  of  17d  feet;  and  locks 
Nos.  1^  2,  and  3,  nave  been  built  with  these  dimensions.  The  actual  con- 
struction of  Lock  No.  4  has  not  yet  been  begun.  The  most  important 
coal  iields  along  the  Coosa  River  are  in  the  vicinity  of  Broken  Arrow, 
between  locks  IS^os.  3  and  4.  The  main  coal  traffic  will  therefore  be 
upstream  through  locks  Nos.  1,  2,  and  3,  and  downstream  through 
Lock  Ko.  4,  and  those  below  it.  At  locks  lifos.  1,  2,  and  3,  all  tows 
Avill  have  to  be  broken  up,  and  each  towboat  and  barge  locked  through 
separately.  Between  the  Broken  Arrow  coal  fields  and  Wetumpka,  it 
is  estimated  that  28  locks  will  be  required.  Should  these  locks  be 
made  of  the  size  directed  by  the  law  of  September  19, 1890,  it  will  be 
necessary  to  break  up  every  tow  at  each  of  the  28  locks,  and  pass  each 
towboat  and  barge  through  separately.  This  operation  will  involve 
so  great  a  loss  of  time  and  so  much  additional  expense  that  it  is  doubt- 
ful if  the  coal  and  iron  ore  traihc,  the  development  of  which  is  the 
main  object  of  the  improvement,  could  be  profitably  carried  on. 

On  no  other  river,  whose  improvement  by  locks  and  dams  has  been 
undertaken  by  the  Government  of  late  years,  has  a  size  of  lock  less 
tlian  52  feet  wide  by  322  feet  between  miter  sills,  giving  an  available 
length  of  280  feet,  been  adopted.  The  reports  of  Boards  of  Engineers  on 
all  recent  improvements  state  emphatically  that  this  is  the  smallest 
size  of  lock  suited  to  a  profitable  coal  and  iron  ore  traffic.  The  locks 
being  built  on  the  Black  Warrior  and  Cumberland  rivers  are  of  this 
size.  The  new  locks  on  the  Great  Kanawha  Eiver  are  larger.  It  is 
therefore  urgently  recommended  that  the  present  law  defining  the  size 
of  the  locks  may  be  so  amended  in  the  next  appropriation  bill  as  to 
permit  the  new  locks  on  the  Coosa  River  to  be  built  of  the  standard 
size,  namely,  52  feet  wide  by  322  feet  between  miter  sills.  The  avail- 
able length  of  such  a  lock  is  280  feet.  This  will  permit  the  passage 
through  the  locks,  at  one  time,  of  one  towboat  150  feet  in  length  by 
25  feet  wide,  and  three  standard  coal  barges  each  130  feet  long  and  25 
feet  wide. 

This  suggested  change  in  the  law  requires  no  sacrifice  of  work  akeady 
done.  No  actual'  construction  work  on  the  locks  proper  will  be  done 
with  the  present  appropriation,  either  at  Lock  No.  4,  on  the  Upper 
Coosa,  or  at  Lock  No.  31,  at  Wetumpka. 

1.  BSTWESN  BOME,  GEOBGMA,  AND  THE  EAST  TENNESSEE,  YXBaiNIA, 
AND  GEORGIA  BAILBOAD  BBIDGE. 

APPBOPBIATIONS. 


Aiiffnst  14, 1876 $30,000 

June  18,  1878 75,000 

March  3, 1879 45,000 

Jimeli,  1880 75,000 

March  3- 1881  60,000 

Augusts,  1882 83,700 


July  5,  1884 50,000 

August  5, 1886 45,000 

August  11, 1888 60,000 

September  19,  1890 150,000 


Total 673,700 

OPEBATIONS  TO  JUNE  30,  1890. 

The  averajre  siiinual  jipj)roj>riatioii  lias  been  -^44,913.33.    The  princi- 
l)al  iwk  obstrnetioiis  have  beeu  removed  from  the  channel  between 
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Borne,  Ga.,  and  Gadsden,  Ala.,  and  a  number  of  shoals  have  been  im- 
proved by  wing  dams,  so  that  navigation  has  been  greatly  benefited, 
and  a  line  of  steamboats  makes  regular  trips  between  these  points,  and 
extends  these  trips  to  Greensport,  Ala.,  when  business  demands  it. 

Below  Greensport,  at  distances  respectively  of  .68,  3.86,  and  5.24 
miles,  three  permanent  masonry  locks,  each  40  feet  wide  by  210  feet  be- 
tween miter  sills,  with  their  accessory  dams,  were  sufficiently  completed 
to  be  opened  to  navigation  in  the  spring  of  1890.  Steamboats  now  ex- 
tend their  trips  to  landings  a  few  miles  below  Lock  No.  3. 

On  the  completion  of  the  dam  at  Lock  No.  4,  which  it  is  exx)ected  to 
accomplish  during  the  present  summer,  boats  can  reach  this  point, 
which  is  about  3  miles  ^bove  the  bridge  of  the  Georgia  Pacific  Railroad 
at  Riverside,  Ala. 

WORK  DONE  DURINa  PAST  FISCAL  YEAIt. 

Lieut.  Charles  L.  Potter,  Corps  of  Engineers,  U.  S.  A.,  was  in  local 
charge  of  this  work  from  September,  1890,  until  relieved  by  Lieut.  Wm. 
E.  Craighill,  Corps  of  Engineers,  U.  S.  A.,  on  June  8, 1891.  Lieutenant 
CraighiS  submits  the  following  report: 

All  the  work  was  suspended  during  the  year  until  the  latter  part  of  September,  when 
active  operations  were  again  resumed,  and  have  been  carried  on  as  follows: 

Lock  No,  1. — Two  levees,  each  with  a  top  width  of  8  feet  and  elevation  above  the  lock 
copiut;  of  10  feet,  and  side  and  end  slopes  of  1  on  2  have  been  built  and  heavily  paved 
sirouud  the  ends.  The  yard  has  been  paved  the  entire  length  of  the  lock,  and  for  a 
distance  of  80  feet  back  of  the  lock  wall.  A  gutter  has  been  built  behind  the  lock 
wall  extending  from  the  head  to  the  foot  of  the  lock. 

Two  timber  gui<lo  piers  filled  with  broken  stone  have  been  built,  one  at  the  head 
and  one  at  the  foot  of  the  lock.  A  lock  keeper's  duelling  has  been  built.  The  stone 
for  finishing  the  coping,  a  part  of  that  for  strengthening  the  dam,  all  used  in  boild- 
ing  the  pillars  under  the  lock  keeper's  dweUing  at  Lock  No.  S,  and  a  part  of  that  used 
in  the  pillars  under  the  lock  keeper's  dwelling  at  Lock  No.  2,  was  quarried  near  this 
lock. 

All  improvements  contemplated  have  been  made. 

Lock  No.  2, — A  timber  guide  pier  filled  with  broken  stone  has  been  built  at  the  foot 
of  the  lock.  The  yard  has  been  graded  and  a  gutter  built  behind  the  lock  wall 
extending  the  entire  length  of  the  lock.  All  stone  used  here  and  at  Lock  No.  3,  ex- 
cept that  mentioned  under  the  head  of  look  No.  1,  has  been  quarried  here.  A  lock 
keeper's  dwelling  has  been  built. 

All  improvements  heretofore  proposed  at  this  lock  have  been  made,  except  the 
building  of  a  guide  crib  at  the  head  of  the  lock. 

Lock  Xo.  3.—K  timber  guide  pier  at  the  head  of  the  lock  has  been  completed.  The 
yard  has  been  graded  and  paved.  A  levee  extending  the  entire  length  of  the  lock 
has  been  built,  and  paved  where  subject  to  scour.  A  timber  guide  pier  to  be  placed 
at  the  foot  of  the  lock  has  been  framed.  A  lock  keeper's  dwelling  has  been  built,* 
The  work  of  strengthening  the  dam  and  north  abutment  is  well  advanced  towards 
completion. 

Lock  No,  4. — All  work  at  this  lock  had  been  suspended  since  the  faU  of  1888,  except 
that  of  making  surveys  and  taking  current  velocity  observations.  Active  opera- 
tions were  agam  resumed  in  April,  1891,  and  have  been  vigorously  prosecuted  since 
then.  The  cross  section  of  the  dam  has  been  materially  enlarged  over  the  one  orig- 
inally designed,  necessitating  the  purchase  of  much  additional  lumber.  A  tramroad 
1.9  miles  long  has  been  graded  from  the  site  of  the  lock  to  the  quarry,  and  the  ties 
and  rails  laid.  A  quarry  has  been  opened  and  a  part  of  the  stone  required  for  the 
(lam  and  abutment  has  been  quarried.  A  Lidgorwood  hoisting  and  conveying 
apparatus  for  filling  the  dam  and  conveying  stone  to  the  western  abutment  of  the 
<lam  is  being  erected.  The  work  of  building  the  western  abutment,  although  some 
trouble  has  been  experienced  with  the  foinulntion,  has  made  satisfactory  progress. 
The  lock  keeper's  dwelling  is  nearing  completion.  That  portion  of  the  cofferdam 
which  has  to  be  built  before  the  main  dam  has  been  partly  completed. 

Channel  work. — After  the  opening  of  Lock  No.  3  to  navigation  a  steamboat  passed 
through  Ivonnergan  Reefs  and  returned,  but  found  the  cross  current  so  strong  that 
all  att,4mi)ts  to  pass  below  these  reefs  have  been  abandoned.  Last  November,  during 
^ery  low  water,  thesQ  reefs  were  carefully  resxirveyed,  and  ftom  this  a  relooatiou  of 
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the  channel  has  been  made  with  its  axis  parallel  to  the  direction  of  the  onrrent. 
The  channel  work  has  been  concentrated  at  this  point,  and  every  effort  will  be 
dii'ected  to  opening  the  channel  to  navigation  durine  the  present  working  season. 
The  opening  of  the  channel  through  these  reefs  will  open  up  8  miles  more  of  the 
river  to  navigation. 

Miscellaneoua.—Tive  new  barges  have  been  built  of  the  following  dimensions: 
Three  3  feet  5  inches  by  20  feet  by  75  feet  and  two  2  feet  4  inches  by  14  feet  by  31 
feet.  The  quarter  boat,  derrick  boat,  and  one  barce  have  been  repaired  and  rc- 
calked.  Repairs  to  buildings,  tools,  and  machinery  have  been  made  as  needed.  A 
valuable  working  plant  has  been  purchased.  The  work  of  improvement  was  greatly 
retarded  by  high  water  duriu^r  the  months  of  January,  February,  and  March. 

The  work  proposed  for  the  hscal  year  ending  June  30,  1892,  is  as  follows : 
}.  S. — It  is  proposed  to  complete  all  work  here,  including  th 


Lock  No.  S. — It  is  proposed  to  complete  all  work  here,  including  the  rock-fiU  dam  at 
^he  foot  of  Wood  Island. 

Lock  No.  4, — ^At  this  lock  it  is  proposed  to  complete  t1^  permanent  dam,  cofferdam, 
western  abutment  of  the  dam,  the  levee  from  the  western  abutment  to  the  adjacent 
Idllside,  and  the  right  of  way  from  the  Government  reservation  to  the  county  road. 

Channel  work, — It  is  proposed  to  finish  the  channel  through  Lonnergan  Reefs  and 
all  channel  work  between  Locks  Nos.  3  and  4,  if  practicable. 

ESTIMATES. 

The  amoimt  estimated  as  required  for  the  completion  of  the  existing 
project  between  Eome,  Ga.,  and  the  East  Tennessee,  Virginia  and 
Georgia  Railroad  Bridge,  as  given  in  the  Annual  Report  for  1890,  was 
based  on  the  cost  of  locks  62  feet  wide  by  322  feet  between  miter  sills, 
and  on  the  estimated  cost  of  dams,  abutments,  and  levees  recommended 
in  my  report  of  December  30, 1889.  Since  that  time,  on  the  recommen- 
dation of  the  Division  Engineer,  larger  and  more  expensive  designs  for 
the  dam,  abutment,  and  levee,  and  more  extensive  bank  protection  have 
been  adopted,  and  it  is  necessary  to  modify  the  estimates  accordingly. 

The  estimated  cost  of  a  masonry  lock  52  feet  wide  by  322  feet  between 
miter  sills,  having  a  lift  of  11  feet,  which  is  the  average  lift  of  all  the 
locks  to  be  built  on  the  Coosa  River,  is  in  round  numbers  $170,000; 
and  of  a  similar  lock  40  feet  wide  by  210  feet  between  miter  sills, 
$130,000. 

It  is  expected  with  the  amount  now  available  to  complete  during  the 
present  year  the  construction  of  the  dam,  abutment,  and  levee,  and  the 
upper  part  of  the  cofferdam  at  Lock  No.  4. 

The  subjoined  estimate  of  cost  of  completing  the  existing  project 
provides  for  completing  the  construction  of  Lock  No.  4,  and  tor  the 
construction  of  the  four  locks  and  dams,  and  for  the  intermediate  chan- 
nel work  between  that  point  and  the  Ea«t  Tennessee,  Virginia  and 
Georgia  Railroad  Bridge,  and  is  based  on  the  estimated  cost  of  locks 
40  feet  wide  by  210  feet  between  miter  sills,  and  on  the  estimated  cost 
of  the  recently  approved  designs  for  the  dam,  abutment,  and  levee  at 
Ijock  No.  4. 

Money  statement, 

July  1, 1890,  balance  unexpended $4, 028. 69 

Amount  appropriated  by  act  approved  September  19,  1890 150, 000. 00 

154,028.69 
June  30,  1891,  amount  expended  during  fiscal  year 63, 713. 61 

July  1,  1891,  balance  unexpended 90, 315. 08 

July  1,  1891,  outstanding  liabilities 22,294.11 

July  1,  1891,  balance  available 68,020.97 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 090, 133. 00 
Amount  tbat  can  be  prolltably  expended  in  fiscal  year  ending  June 
80,1898 500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  1^1  ver 
a^d  harboir  ftct»  gf  18^6  md  1867* 
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2.  BETWEEN  WETUMPKA  AND  l^HE  EAST  TENNESSEE,  YIRaiNIA  AND 
GEORGIA  RAILROAD  BRIDGE. 

APPROPRIATIONS. 
September  19, 1890 $150,000 

WORK  DONE  DURING  THE  PAST  FISCAL  TEAR. 

Assistant  Engineer  Charles  Firth,  in  local  charge  of  this  improve- 
ment, reports  as  follows: 

As  soon  as  th^  funds  appropriated  by  the  river  and  harbor  bill  of  September  19, 
18905  became  available,  a  party  was  organized  and  proceeded  to  Wetumpka,  in  a^*- 
cor dance  vrith  the  project  approved  by  the  Chief  of  Engineers,  October  1,  1890,  ''  to 
make  a  detailed  survey  of  the  river  and  its  banks  for  a  distance  of  about  5  miles 
above  that  point,  thefirst  three  locks  having  been  approximately  located  within 
this  distance." 

A  suitable  building  was  rented  for  use  as  office  and  quarters,  and  the  party  took 
'  possession  on  Novemoer  4  and  inmiediately  proceeded  to  commence  the  work. 

Pending  the  arrival  of  the  surveying  instruments,  the  first  4  weeks  were  spent  in 
putting  into  thorough  repair  all  necessary  tools,  making  and  graduating  stadia, 
leveling,  sounding,  and  ranging  rods ;  making  and  fixing  gauge  boards ;  building  a 
suitable  skiflF,  another'  being  bought  at  Mobile.  The  ground  to  be  covered  by  the 
survey  at  the  site  of  Lock  No.  31  was  examined  and  a  system  of  tri angulation  and 
contouring  decided  upon. 

Oiving  to  the  irregularity  in  the  rise  and  fall  of  the  river  in  the  immediate  neigh- 
borhood of  the  site,  caused  by  the  backing  up  from  the  Tallapoosa  River,  which 
joins  the  Coosa  about  10  milesbelow,  it  was  considered  inadvisable  to  erect  a  water 
gauge  at  that  point,  as  the  records  would  be  of  little  or  no  practical  use,  the  rela- 
tive rises  in  the  two  rivers  varying  with  every  flood. 

At  the  close  of  the  survey  in  1889  a  gauge  had  been  fixed  at  a  point  3  miles  abovo 
Wetumpka  Bridge,  with  its  zero  at  low  water,  or  23  feet  above  low  water  at  the 
bridge,  and  therefore  less  affected  by  the  backing  up  before  mentioned,  except  diu'ing 
very  high  stages.  This  had  been  read  daily  from  that  time  until  the  end  of  Novem- 
ber, when  the  recorder  left  the  neighborhood,  and  there  being  no  one  living  within 
a  reasonable  distance  to  continue  the  readings,  a  new  gauge  was  erected  about  mid- 
way between  tlie  two  points^  with  its  zero  at  low  water  there,  or  12.38  feet  below 
that  of  the  former  and  10.52  leet  above  low  water  at  the  bridge. 

To  distinguish  these  gauges,  the  former  is  referred  to  as  Gauge  No.  1  and  the  lat- 
ter as  Gauge  No.  2. 

During  a  rise  in  the  river  both  gauges  record  i>ractically  the  same  until  11-foofc 
mark  is  reached,  after  which  Gauge  No.  2  shows  a  much  quicker  rise  than  No.  1 ; 
this  being  evidently  caused  by  the  backed-up  water  from  the  Tallapoosa  having  sur- 
mounted the  rapids  and  reached  the  gauge. 

The  highest  reading  recorded  on  Gauge  No.  1  during  the  winter  was  28.5  feet, 
while  at  the  same  time  Gauge  No.  2  read  34  feet,  and  at  the  bridge  the  river  reached 
44  feet  above  low  water. 

Gauge  No.  2  has  been  read  from  December  8  to  the  present  time,  except  during  an 
interval  beginning  January  30  and  ending  March  22. 

The  accompanying  curve  of  gauge  reading  shows  the  fluctuations  of  the  river  at 
Gauge  No.  1  from  June  1,  1890,  to  May  31,  1891,  inclusive. 

On  December  10  a  favorable  location  was  found  on  the  i  i  ver  just  above  Gauge  No. 
1  for  taking  a  series  of  discharge  and  velocity  observations.  The  point  chosen  was 
in  a  straight  reach  with  high  parallel  banks,  aboiit  600  feet  apart  at  low-water 
level,  where  the  rocky  bed  showed  less  inequalities  than  at  any  other  point  within 
several  miles  ot  Wetumpka.  Both  banks  were  cleared  of  a  heavy  growth  of  timber 
and  canebrake,  and  by  means  of  levels  and  soundings,  3  j)arallel  cross  sections  50 
feet  apart  were  taken  of  the  river  and  banks.  All  three  proving  sufficiently  uni- 
form, ranging  stakes  were  permanently  established  at  the  ends  of  each,  and  a  base 
line  laid  off  on  the  top  of  the  west  bank  at  right  angles  to  the  ranges,  and  carefully 
measured  to  a  length  of  300  feet  from  the  middle  one;  at  the  end  of  this  line  an  in- 
strument point  was  permanently  located.  About  150  feet  above  the  upper  range  a 
1-inch  manilla  rope  was  stretched  from  bank  to  bank  and  hauled  taut  with  an  im- 
provised windlass ;  the  distance  between  low- water  lines  on  this  rope  was  divided 
into  13  parts  and  a  tail  rope  attached  at  eaeh  point  or  about  46  feet  apart. 

Three  extension  rods  of  different  lengths,  on  the  principle  of  ordinary  leveling 
rods,  were  made  and  weighted  to  float  upright  at  depths  varying  from  3  feet  to  30 
feet,  with  the  top  Just  n1>ovo  tlio  snrfacc.  The  to])3  Avore  painted  white  and  a  small 
red  and  white  llat*  lixet!  to  eneh  tu  make  it  nioro  conspiiMiouM. 

The  method  of  taking  the  ob^eratiuuH  was  as  follows:  The  boat  was  first  attached 
to  the  ueure8t  tail  rope  to  the  west  bank,  and  one  of  the  rods  extended  so  as  to  lioai 
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juBt  clear  of  the  river  bed;  to  the  top  wa«  attached  a  fishiug  lino  wound  on  a  lij^ht 
wooden  reel  fixed  in  the  stern  of  the  boat,  which  was  paid  out  by  hand  wlien  the 
Hoat  was  running,  so  that  no  check  would  be  s^ven  to  its  Impetus.  When  every- 
thinff  was  ready  the  float  was  cast  loose  and  allowed  to  drii't  downstream.  On  pass- 
ing the  upper  range  it  was  noted  by  an  observer  with  a  stop-watch,  and  a  warning 
wliistle  given  to  the  transit  man  at  the  end  of  the  base  line,  who  then  followed  its 
course  until  it  crossed  the  middle  rau^e,  when  at  another  signal  he  claraped  the  in- 
Btrnment  and  noted  the  angle  made  with  the  base  line.  On  passing  the  lower  range 
a  third  signal  was  given  and  the  watch  stopped,  when  the  number  of  seconds  occu- 
pied in  the  passage  between  the  upper  and  lower  ranges  were  noted.  The  float  was 
then  wound  in  and  the  boat  at  the  same  time  moved  out  to  the  next  tail  rope,  when 
the  operation  was  repeated,  and  so  on  until  the  last  rope  was  reached.  The  whole 
Beries  was  then  gone  over  again,  sometimes  as  many  as  nve  series  being  taken  at  one 
stage. 

It  was  the  intention  to  repeat  this,  if  possible,  at  every  foot  of  rise  and  fall  during 
the  high-water  season,  but  it  was  found  that  the  river  rose  too  quickly  during  the 
highest  stages  to  permit  thi^  to  be  done  during  the  rise;  the  fall,  however,  was 
much  slower  and  a  satisfactory  number  of  these  was  obtained. 

The  results  were  plotted  and  the  discharges  calculated  by  means  of  a  large  scale 
diagram  prepared  for  the  purpose. 

The  accompanying  cross  section  of  the  river  is  on  the  line  of  the  middle  range  and 
shows  the  elevation  of  water  surface  at  which  the  observations  were  taken  and  the 
corresponding  discharges. 

The  observations  were  taken  as  often  and  as  carefully  as  possible,  and  it  is  thought 
that  the  results  obtained  are  as  accurate  as  is  consistent  with  the  methods  adopted. 

As  in  the  aforesaid  distance  of  5  miles  included  in  the  present  project  no  stream 
of  any  importance  enters  the  river,  these  results  may  be  used  in  tlie  computations 
for  the  height  of  guard  walls  of  all  three  locks  included  In  that  distance ;  indeed 
there  is  no  other  suitable  place  for  similar  observations  within  convenient  reach. 

The  following  table  gives  the  results  obtained : 


Gnage  reading. 

Discliarge, 
cubic  feet 
per  second. 

velocity, 
feet  per 
second. 

Remarks. 

Ri-^ing. 

FaUing. 

Btanding. 

2.2 

8,033 
8,598 
10,126 
15,426 
16,569 
18,835 
21,750 
22,243 
25,198 
24,168 
26,638 
29.210 
31,620 

:r2,i74- 

36,722 
38, 116 
38, 414 
47,530 
43,608 
46,347 
47,923 
53,690 
52,104 
58,414 
56,357 
65,439 
50,864 
67,276 
72,907 
70,793 
73,380 
79,  Oil 
85,549 
73,159 
85,794 
80,182 
84,688 
109,041 
93,876 
94,213 
103,255 
U8,407 
ia6»818 

2.09 
2.11 
2.38 
2.93 
S.12 
8.29 
3.56 
3.62 
3.84 
8.77 
3.91 
4.15 
4.26 
4.80 
4.62 
4.64 
4.59 
5.30 
4.94 
5.13 
5.22 
5.75 
5.05 
5.56 
5.23 
5.97 
4.97 
5.16 
5.53 
5.40 
5.44 
6.57 
5.84 
4.88 
5.53 
5.07 
5.20 
6.38 
6.33 
6.28 
6.48 
6.22 
6.20 

Calm. 

2.5 

Mnder(i.te  wind  downntream* 

3.2 

Light  wind  apetream. 

4.7 

4.9 

Calm. 

5.5 

Do. 

6.1 

Do. 

6.2 

Do. 

6.6 

Do. 

6.7 

Do. 

7.3' 

Do. 

7.7 

Strong  wind  across  stream. 
Do. 

8  2 

8.5 
9.2 

Strong  wind  npstieam. 
Calm. 

9.5 



Do. 

10.0 

Do. 

10.7 

Do. 

10.8 
11. 0 
11.2 

Strong  wind  downstream. 
Calm. 

Light  wind  across  stream. 

12.6 

13.2 

Strong  wind  npstream. 

13.4 

Strong  wind  downBtream. 

Light  wind  downfltream. 

Light  wind  unatroam.    " 

Strong  wind  tliagonally  downstream. 

Strong  wind  acroHs  atroam. 

Light  wind  up  stream. 

Strong  wind  diagonally  npstream. 

Light  wind  upstream. 

Lieht  wind  diagonally  upstream. 

13.8 

14-2 

is.  6 

16.5 

17.2 

.      17.7 
18.6 
19.5 

20.0 

21.0 

Strong  wind  upstream. 

Strong  wind  dmgonally  downstream. 

21.7 

22.0 
28.0 

Light'Vind  downstream. 
Li^ht  wind  diagonally  npstream. 

23.4 

25.4 

Calm. 

25.4 

27.0 

Light  wind  diagonally  upstream. 

27.8 

88.6 
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The  accompanying  diBcharge  and  velocity  ciirvcs  have  been  prepared  from  the 
above  results. 

The  detailed  anrvey  for  the  definite  location  of  the  three  locks  was  commenced  on 
December  16,  and  has  been  continued  at  every  available  opportunity  since  that  time. 
The  work,  however,  was  very  much  delayed  by  the  longf^  continuance  of  almost  inces- 
sant rains  which  fell  from  Jahoary  to  April,  and  which  raised  and  kept  up  the  river 
during  the  whole  of  that  time.  Twice  it  reached  a  maximum  height  of  about  44 
feet  at  the  bridge  and  subsided  very  slowly,  only  reaching  the  3-foot  stage  about  the 
10th  of  May,  and  remaining  about  the  same  throughout  that  and  the  following  mouth. 

The  plans  of  the  site  of  Look  No.  31  were  completed  about  the  middle  of  May,  the 
lock  and  dam  located  on  the  same,  and  copies  suomitted  for  approval  on  May  29. 

The  survey  at  the  site  of  Lock  No.  30  was  commenced  at  the  latter  end  of  May, 
and  has  been  continued  without  interruption  to  the  present  time ;  except  that,  owing 
to  the  dense  growth  of  timber  and  brush,  an  exceptional  amount  of  clearing  is  re- 
quired. 

In  my  report  on  the  survey  of  the  river  dated  December  23, 1889,  at  the  end  of  that 
portion  headed  ''Physical  characteristics  of  the  river,"  the  following  statement  is  made : 
''It  may  be  added  that  for  the  last  5  miles  above  Wetumpka  the  banks  undergo 
another  decided  change ;  though  still  retaining  their  high  precipitous  faces,  they  are 
in  that  distance  formed  of  alluvial  soil  instead  of  rock.  *  «  •  There  is  in  the 
whole  of  the  lower  section  an  abundance  of  stone  suitable  for  cribs,  riprap,  and  rub- 
ble work,  which  can  be  obtained  at  vety  small  cost  for  quarrying,  and  little  or  no 
transportation.  At  many  points  a.  good  compact  gneiss  was  found,  suitable  for 
masonry,  though  of  course  not  so  easily  worked  as  the  limestone  in  the  river  above.'' 

Owing  to  the  rapids  and  obstructions  in  the  river,  this  gneiss  can  not  be  trans- 
ported by  water  to  the  sites  of  the  first  three  locks,  and  carriage  by  land  will  be  ex- 
tremely costly  owing  to  the  distance,  and  to  the  bad  condition  of  the  roads,  or  to  the 
entire  absence  of  such. 

From  time  to  time  during  the  prosecution  of  the  survey,  examinations  have  been 
made  in  the  neighborhood  of  Wetumpka,  but  they  failed  to  disclose  the  presence  of 
stone  suitable  tor  masonry,  though  there  is  an  abundance  suited,  as  before  stated, 
for  cribs,  etc.  Masonry  stone  wlD,  therefore,  in  all  probability,  have  to  be  brought 
to  Wetumpka  by  rail  from  other  sources. 

The  river  and  harbor  bill  of  1890  having  fixed  the  size  of  the  proposed  locks  at  a 
len^h  of  210  feet  between  heel-post  centers  by  a  width  of  40  feet,  while  the  project 
of  improvement  submitted  to  Congress  called  for  a  standard-sized  lock  of  S22  feet 
by  52  feet,  the  following  modified  estimates  of  costs  have  been  prepared  to  take  the 
places  of  those  designated  in  the  report  of  the  survey  of  1889  as  Table  U,  Table  III, 
and  Table  V: 

Table  ll.Sstimated  co$t  of  a  look  of  the  typepropo»ed  to  he  used,  having  a  length  of  210 
feet  between  heel-post  oentera  by  a  wtdth  of  40  feet,  and  a  Hft  of  11  feet,  whieh  is  the  aver- 
age lift  of  the  total  number  of  $7  locke, 

[The  prfcee  are  based  on  the  averaee  of  8  of  the  tenders  recelTod  for  the  construction  of  Lock  No.  7, 
Great  Kanawha  Kiver,  West  Yirginus  and  include  all  ooet  of  supplying,  fitting  and  placing  the  ma- 
terial in  the  locks.] 


Class  of  work. 


Cofferdam 

Excavation cubic  yards- 

Bock  excavation do . . . 

Embankment do. .  - 

Puddling do... 

Concrete do... 

Backing  masonry do... 

First-c^SB  masonry do. . . 

Coping  a  nd  q  uoins do . . . 

Miter  Bills do... 

Timber  in  guide  cribs feet,  B.  M. 

Stone  filling  in  cribs cubic  yards. 

Paving  slopes do... 

Bolt  holes  m  masonry linear  feet. 


Total. 


Quantities. 


10,000 

400 

8,000 

800 

994 

6,605 

3,408 

342 

60 

61,000 

2,816 

1,736 

1,056 


Bate. 


10.78 

2.89 

.42 

1.20 

7.18 

7.55 

10.07 

17.20 

15.46 

40.25 

1.88 

2.59 

.34 


Ajnountb 


$12,000.00 

7, 800.  Od 

956.00 

8,860.00 

360.00 

6,777.92 

42, 015. 73 

87,385.74 

6,882.40 

927.00 

2,455.25 

5,294.(« 

4,496.24 

350.04 


130,069.44 
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[Prices  inolade  cost  of  ftU  labor  for  the  oompleted  dams.    Quantities  ore  taken  from  design  for  dam, 
Look  No.  4,  dated  April  4, 1891 ;  approved  by  the  Chief  of  Engineers.] 


Liimber,|20  per  M. 


Height  of  dam. 


reet,B. 

M.,per 

linear  foot 

of  dam. 


Iron  drift  bolta,10 
cents  per  pound. 


Pounds 

per  linear 

foot  of 

dam. 


Bock  filling.  $2.50 
per  cubic  yard. 


Cubic 
vardaper 
Linear  foot 

of  dam. 


Earth  and  ston^ 

slope,  $1.50  per 

cubic  yard. 


Cubic 

vards  per 

Unoarfoot 

of  dam. 


3 


Total 
cost  per 
linear 
foot  of 

dam. 


Fett, 

8 

10 

12 

14 

16 


472.9 
624.5 
703.0 
873.8 
969.9 


$9.45 
12.49 
14.06 
17.47 
19.39 


48.8 
61.5 
66.0 
79.6 
84.9 


$4.88 
6.15 
6.60 
7,96 
8.49 


4.6 
6.1 
8.6 
11.6 
14.8 


$11.25 
15.25 
21.60 
29.00 
37.00 


1.0 
1.8 
2.8 
4.0 
6.5 


$1.50 
2.70 
4.20 
6.00 
8.26 


$27.08 
36.50 
4C.36 
60.43 
73.13 


Table  Y. — Revised  estimate  of  cost  of  the  proposed  improvement  of  the  Coosa  Biver, 
heitoeen  Wetumpka  and  Look  No,  4,  with  looks  210  feet  long  between  heel  posts,  hy  40  feet 
wide. 


Number  of  look. 


Lift. 


Look. 


Dam. 


Dike. 


Abut- 
ment. 


Gates,^ 

▼alves, 

etc. 


Lock 
house. 


Channel 

work 

between 

locks,  at 

$2.60  per 

cubic 

yard. 


Total. 


31. 

30. 
29. 
28. 
27. 
26. 
25. 
24. 
23. 
22. 
21. 
20. 
19. 
18. 
17. 
16. 
15. 
14. 
13. 
12. 
11. 
10. 

9. 

8. 

7. 

6. 

6. 


Feet. 
18 
10 
8 
12 
14 
12 
10 
10 
14 
12 
10 
10 
12 
13 
15 
14 
10 
12 
12 
10 
10 
8 
8 
12 
10 
10 


$137, 
126, 
118, 
133, 
142, 
133, 
126, 
126, 
142, 
138, 
128, 
126, 
133, 
137, 
146, 
142, 
126. 
133, 
133, 
126, 
126, 
118, 
118. 
133, 
126, 
126, 
118, 


$29,438 
36,258 
9,272 
57,786 
88,639 
67,975 
78,812 
40,083 
58,504 
54,387 
48,344 
54,387 
60,430 
90,646 
36,565 
51, 191 
60.268 
102,731 
120,860 
60,268 
82,931 
51,226 
68,644 
42,301 
41,724 
28.452 
84,157 


$6,000 
11,887 


$19, 425 


4,610 


11,887 
11,887 
15,000 
11,887 
15,000 
11,887 
10,000 


15,000 


11,887 
10,000 
10,000 


8,100 


10,000 
10,000 


15,000 
20,000 
23,775 

23. 775 
15.000 

23. 776 


$10,496 
8,073 
6,468 
9,687 
11,302 
9,687 
8,073 
8,073 
11,302 
9,687 
8,073 
8,073 
9,687 
10,495 
12,109 
11, 302 
8,073 
9,687 
9,687 
8,073 
8,073 
6.458 
6,458 
9,687 
8,073 
8,073 
6,458 


$2,600 
1,500 
2,000 
2,600 
2,000 
2,000 
2,500 
1,500 
2,500 
2,500 
2,500 
2,000 
1,500 
2,500 
2,000 
2,000 
2,500 
1,600 
2,000 
2,000 
2,500 
2,500 
1,600 
2,500 
2,500 
1,500 
2,500 


$3,300 


14,776 
6,250 


675 
16,325 


3,025 

2,000 

450 

3,225 

187,026 


119, 613 
51,588 


$185,360 
184,087 
155. 373 
215,648 
250,884 
230,260 
227,641 
191, 025 
220,249 
225,137 
191,536 
205,829 
205,405 
241,562 
209,433 
231,874 
207,210 
247,706 
279,860 
208, 710 
178, 423 
196,627 
391, 745 
212, 051 
202.441 
294,007 
236,646 


Total. 


3,621,287 


1,486,173 


32>035 


292,647 


241,376 


67,600 


407,201 


6,038.219 


From  the  above  tables  it  will  be  seen  that  the  reduction  in  the  revised  total  esti- 
mate,  by  substituting  the  smaller  look  for  the  larger  one,  of  the  original  estimate, 
is  $1,444,485  for  the  locks  proper;  while  the  estimate  for  the  dams  and  abutments 
has  been  very  largely  increased,  by  $996,539  and  $122,979,  respectively,  thus,  assisted 
by  some  small  redactions  in  the  cost  of  the  lock  houses,  making  the  reduction  in  the 
grand  total  onl^  $36,694. 

The  increase  in  the  cost  of  the  dams  and  abutments  is  made  in  conformity  with 
the  modified  plans  for  similar  work  at  Lock  No.  4,  approved  by  the  Chief  of  Engi- 
neers April  13, 1891 ;  but  there  is  no  doubt  whatever  that  these  estimates  are  too 
high  an  average  for  the  whole  river,  and  that  the  detailed  survey s,  when  made, 
would  show  many  means  of  reducing  them. 
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Ob  the  approval  of  the  proposed  location  for  lock  and  dam  ISo.  31,  at 
Wetnmpka,  it  is  proposed  to  expend  the  balance  availa'ble  during  the 
coining  year  in  acquiring  the  necessary  land,  in  excavating  the  required 
channel  through  the  rock  ledge  above  the  lock;  in  procuring  plant  and 
materials  for  work,  and  in  obtaining,  under  contract  if  practicable,  so 
much  of  the  stone  required  for  the  construction  of  the  lock  as  may  be 
possible  with  the  amount  available. 

ESTIMATES. 

The  subjoined  estimate  of  cost  of  completing  the  existing  project  is 
based  on  the  estimated  cost  of  masonry  locks  40  feet  wide  by  210  feet 
between  miter  sills,  and  on  the  estimated  cost  of  the  recently  adopted 
designs  for  dam,  abutment,  and  levee  at  Lock  Ko.  4. 

Money  statement 

Amount  appropriated  by  act  approved  September  19, 1890 $150, 000. 00 

June  30, 1891,  amount  expended  during  ilscal  year 8,681.34 

July  1, 1891,  balance  unexpended 141, 318.06 

July  1, 1891,  outstanding  UabUitiee 828.45 

July  1,1891,  balance  available 140,4Sp.21 

'Amount  (estimated)  required  for  completion  of  existing  project 4, 943, 074. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1893 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  aots  of  1866  and  1867. 


OOMll£RCIAL  STATISTtCB. 

Attention  was  first  called  to  the  improvement  of  this  river  by  the  opportnni^ 
which  it  offers,  by  canal  connection  with  the  Tennessee,  for  an  outlet  to  the  Gulf 
f^om  the  Upper  Tennessee^  as  well  as  from  the  valley  of  the  Coosa  and  its  tributaries, 
and  later,  by  the  availabilitv  of  the  Coosa  River  as  a  link  in  the  proposed  line  of 
water  transportation  from  the  northwest  by  the  MisBissippi  and  Tennessee  to  the 
Atlantic  coast.  In  1823  the  State  of  Alabama  passed  an  act  in  aid  of  the  proposed 
work  of  improving  the  navigation  of  this  river,  with  a  view  to  its  oonnection  with 
the  waters  of  the  Tennessee,  and  in  1824  this  act  was  finally  approved  by  Congress. 
In  1828  the  first  appropriation  by  act  of  Congress  was  made  for  this  improvement 
A  careful*8urvey  has  demonstrated  the  practicability  of  the  proposed  connection  be- 
tween the  Coosa  and  Tennessee  by  canal,  but  the  estimated  cost,  which  is  nearly 
$12,000,000,  has  probably  prevented  action.  It  was  the  prospective  navigation  to 
follow  the  improvement  of  this  river  and  its  oonnection  with  the  Tennessee  which 
was  originally  considered  in  support  of  the  project. 

In  the  meanwhile  the  coal  and  iron  interests  of  Alabama  have  been  rapidly  de- 
veloped, and  the  Coosa  River  coal  and  iron  fields  have  become  the  objective  of  the 
more  recent  plans  of  improvement.  The  extension  of  the  improvement  to  We- 
tnmpka will  unquestionably  build  up  a  large  traffic  in  coal,  iron,  and  farm  products 
between  north  Alabama  and  Mobile  and  intermediate  points,  and  a  large  export  busi- 
ness in  coal  from  Mobile. 

The  present  local  business  npon  this  river  should  not  be  taken  as  a  measuie  of  the 
value  of  this  improvement. 
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COMMERCIAL  STATISTICS  FOR  COOSA   RIVKR,   UKORGIA  AND  ALABAMA. 


Kegistered 
tonnage. 

Draft  of  water. 

N'uxnber  of  round  tripe 
made  between- 

Number 

of  passen^ 

gers. 

Light. 

Loaded. 

Clifford  B-Seay 

116.80 
75.95 
82.94 

Inehet. 
18 
12 
11 

Feet. 
6 
4 
4 

Borne  and  Gadsden,  92. . . 
Borne  and  Gadsden,  15.. 
Borne  and  Garters,  40 . . . 

L080 

Hill  Citv  ....1 

178 

John  T.  warllok 

285 

Fnight  carried. 

Tons. 

Cotton,  .18,500  balea 4,126 

Cotton  seed,  8,300  sacks ^ 31J 

Fertilizers,  23,000  sacks 2,300 

Hides  and  skins,  75  packages 4 

Live  stock,  46  head ^ 25 

Lumber  and  stayes,  2,350,000  feet 5,900 

Grain,  8,000  sacks 46 

Provisions 175 

Miscellaneous  freight 150 

Total 12,755i 


▼aloe  of  abore  freights  (in  round  numbers),  $775,000. 


Jno.  J.  Seay, 

Uome,  Ga. 


Pia. 

OPERATING  AND  CARE  OF  CANALS  AND  OTHER  WORltS  OP  NAVIGATION 
ON  COOBA  RIVER,  GEORGIA  AND  ALABAMA. 

The  expenses  of  operating  locks  Nos.  1, 2,  and  3  during  the  past  fiscal 
year  have  been  paid  in  the  manner  indicated  by  section  4,  act  of  July 
5,1884. 

In  compliance  with  the  proviso  to  that  section,  which  requires  the 
rendition  of  an  itemized  statement  of  such  expenses,  the  following  state- 
ment is  submitted : 

• 
Statement  of  amount  expended  during  the  fiscal  year  ending  June  SO,  1891,  out  of  the  gen- 
eral appropriation  for  *'  Operating  and  care  of  oanaU  and  other  works  of  navigation^*  in 
operating  and  keeping  in  repair  locks  Nos,  1,  S,  and  S,  Coosa  Eiver,  Georgia  and  Ala- 
bama, 

Lock  No.  1: 

For  wages  of  look  keeper $600.00 

Extra  labor,  etc 29.02 

Tools,  paints,  oils,  etc 181.20 

Rent  of  office 33.33 

$843.65 

Lock  No.  2 : 

Wages  of  lock  keeper 600. 00 

Extra  labor,  etc 29. 02 

Tools,  paints,  oils,  etc 181.20 

Rent  of  office 33  34 

843.56 

Lock  No.  3 : 

Wages  of  lock  keeper 600. 00 

Extra  labor,  etc 29.03 

Tools,  paints,  oils,  etc 181.20 

Rent  of  office 33.33 

844,56 

Total 2,530.67 

Digitized  by  LjOOQIC 


.** 


1754      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

P13. 

IMPROVEMENT  OF  CAHABA  RIVER,  ALABAMA. 

PLAN  OP  IMPROVEMENT. 

Under  an  act  of  Congress  approved  June  23, 1874,  and  an  act  approyed 
June  14, 1880,  an  examination  and  partial  survey  of  this  river  was  madt^ 
in  1874,  and  a  further  examination  and  partial  survey  in  1880,  pnrsikiut 
to  which  the  present  plan  of  improvement  was  adopted. 

This  contemplates  obtaining  a  channel  60  feet  in  width  and  3  feet  in 
depth,  at  low  water,  from  its  mouth  to  the  town  of  Centreville,  a  dis- 
tance of  88  milesj  by  the  removal  of  snags,  logs,  etc.,  from  thechanneL 
cutting  overhanging  trees  from  the  banks,  protecting  caving  banks  from 
further  erosion,  removing  rock  reefs  and  gravel  bars  by  blasting  and 
dredging  and  sand  bars  by  works  of  contraction,  and  by  widening  nar- 
row portions  of  the  river  at  certain  specified  points. 

This  river,  within  the  limits  of  the  proposed  improvement,  has  gen- 
erally a  movable  bottom  and  caving  banks  with  a  mean  slope  of  about 
li  feet  to  the  mile,  which  increases  at  certain  points  to  over  9  feet  per 
mile.  The  improvement  will  have  that  degree  of  permanence^which  can 
be  given  by  local  works  of  contraction  to  rivers  having  such  character- 
istics. An  annual  exi)enditure  will  be  required  for  the  removal  of 
obstructions  constantly  accumulating  in  the  channel  and  for  the  main- 
tenance of  the  works;  and  a  further  extension  of  these  works  will  be 
required. 

APPROPRIATIONS. 

August  2. 1882 $20,000 

Julys,  1884 10,000 

August  B,  1886 7,500 

Total 87,500 

OPERATIONS  TO  JUNE  30,   1890. 

The  appropriations  to  June  30, 1886,  amounted  to  $30,000,  and  with 
this  amount  it  had  been  practicable  to  build  and  equip  a  moderately 
efficient  working  plant  to  improve  the  river,  according  to  the  project 
adopted,  from  the  mouth  to  a  point  below  the  bridge  of  the  Alabama 
Central  Division  of  the  East  Tennessee,  Virginia  and  Georgia  Railroad, 
a  distance  of  about  19J  miles,  and  to  make  a  partial  improvement  of 
the  river  to  Centreville  for  high- water  navigation  by  cutting  the  over 
hanging  timber. 

The  expenditure  of  the  $7,500  made  for  this  improvement  in  the  bill 
approved  August  5, 1886,  was  prevented  by  a  proviso  that  ^'  no  part  of 
said  sum  shall  be  expended  until  the  officer  in  charge  shall  have  re- 
ported that  the  railroad  and  other  bridges  across  said  river  have  been 
provided  with  good  and  suitable  draw  openings." 

WORK  DONE  DURING  PAST  FISCAIi  TEAR. 

Although  no  changes  have  been  made  in  the  bridges  across  this 
river,  and  they  still  prevent  its  navigation  by  steamboats,  the  act  of 
September  19, 1890,  provided  that  "  the  existing  provision  restricting 
the  expenditure  of  the  balance  now  available  for  the  improvement  of 
said  river  is  hereby  repealed,  and  said  balance  shall  be  expended  in 
continuing  the  improvement  thereof.'^ 
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In  order  to  submit  a  projeot  for  the  expenditure  of  the  money  thus 
made  available  an  examination  of  the  river  was  authorized. 

This  examination  was  made  during  November,  1890,  by  Assistant 
Engineer  C.  B.  Percy,  who  is  in  local  charge  of  the  improviement,  and 
who  reported  the  conoition  of  the  river  as  follows: 

At  the  time  the  examination  was  made  in  November  the  river  was  verv  near  low- 
water  mark,  and  aU  obstructions  in  the  nature  of  logs,  snaes,  rocks,  bowlders,  ree&, 
and  sand  and  gravel  bars  were  visible,  and  the  general  condition  was  as  follows: 

From  CentreviUe  to  the  foof  of  a  rock  reef,  about  11^  miles,  the  river  had  under- 
gone no  material  change,  the  regimen  being  comparatively  permanent,  but  the  chutes 
and  reaches  were  aU  found  fuU  of  logs  and  faUen-in  timber  and  banks  covered  with 
over-hanging  trees. 

From  this  point  to  Fike  Ferry,  a  distance  of  83.65  miles,  the  character  of  the 
river  is  greatly  altered,  and  shows  marked  changes  since  1880,  and  even  since  1886, 
when  the  work  was  suspended.  It  is  filled  with  a  succession  of  large  sand  and  gravel 
bars  and  shoals,  having  short  reaches  between  them  and  the  channel,  shifting  with 
every  freshet ;  the  banks  are  caving  rapidly  and  both  chutes  and  reaches  so  fiUed  with 
logs,  snags,  and  fallen-in  timber  as  to  be  in  some  places  almost  impassable.  From  Fike 
Fer^  to  the  bridge  of  the  East  Tennessee^  Virginia  and  (Georgia  Railroad,  a  dis- 
tance of  21i  miles,  fewer  alterations  were  round,  the  sand  and  gravel  bars,  though 
Btill  numerous  ana  large,  appear  to  be  subject  to  less  change ;  the  banks  were  stable 
and  fairly  free  from  overhanging  timber  and  channel  found  clearer  of  logs  and  snags. 
From  CentreviUe  to  this  point,  a  total  distance  of  66.65  miles,  is  that  portion  that 
had  been  improved  by  cutting  and  removing  overhanging  timber  for  high-water 
navigation.  From  the  bridge  to  the  entrance  of  the  Cahaba  into  the  Alabama 
River,  a  distance  of  about  31|  miles,  the  regimen  of  the  river  is  comparatively  per- 
maiieut  The  high,  soft,  or  rotten  limestone  bluffs  are  now  met  witn,  and  most  of 
the  shoals  are  of  the  same  material ;  the  reaches  are  long  stretches,  having  moder- 
ate current  and,  as  compared  with  other  portions  of  the  river,  pretty  free  of  logs 
and  snags  and  with  but  little  overhanging  timber.  This  portion  of  the  river  was 
improvM  to  low- water  navigation,  and  beyond  the  incidental  accumulation  of  logs 
and  sna^  was  found  to  be  about  as  it  was  in  1886. 
The  bridges  across  the  river  are  still  without  draws. 

The  river  in  its  present  condition  is  not  adapted  at  a  low-water  stag^e  to  any  sort 
of  navigation,  and  at  high  water  only  to  rafts  and  flatboats. 

It  was  then  decided,  with  the  approval  of  the  Chief  of  Eng^eers,  to 
construct  a  small  light-draft  log-boat  suitable  for  work  on  this  river. 
The  plans  and  estimates  for  this  boat  having  been  approved,  orders  for 
supplies  and  materials  were  given  early  in  February  and  March,  but 
the  work  of  building  was  delayed  on  account  of  continued  high  stage 
of  the  river.  It  was  commenced  by  day  labor  on  April  15,  and  it  is 
expected  that  the  boat  will  be  completed  and  ready  for  work  in  July, 
1801. 

The  boat  will  be  of  sufficiently  hght  draft  to  be  used  at  any  stage  of 
water.  It  is  supplied  with  a  powei^ul  steam  capstan  and  derrick,  with 
swinging  boom,  and  will  be  well  adapted  for  this  work. 

BEOOMMENDATIONS  AND  ESTIMATES. 

Whether  this  river  would  be  used  by  steamboats  for  commercial  pur- 
poses, provided  the  bridges  now  obstructing  it  were  provided  with  draw 
openings,  is  not  known. 

It  is  believed  that  the  present  demand  for  the  clearing  out  of  the 
river  comes  mainly  from  i)er8ons  engaged  in  the  timber  trade,  who  de- 
sire to  use  the  river  for  rafting  purposes. 

It  is  imjwssible  to  submit  an  estimate  of  the  cost  of  completing  the 
existing  project  without  more  careful  surveys  than  the  funds  available 
justify. 

If  the  improvement  of  the  river  is  to  be  continued,  the  sum  of  $20,000 
can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 1893. 
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Money  statement 

July  1,  1890,  balance  UDexpeiuled $7,  77«^,  Sj 

Jniie  90,  1891 ,  amonnt  expended  during  fiscal  year 3, 5116, ;-' 

July  1,  1891.  balance  unexpended 4,  265, 7e 

July  1,  1891,  outatanding  liabilities 2,  O*)*.:.**,' 


July  1, 1891,  balance  available 2,  2j».o* 

C  Amount  that  can  be  profitably  ezx>ended  in  fiscal  yeai^nding  June  30, 1893    20, 00(1 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867. 


COMMBBCIAI.  STATISTICS. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  river  within  the 
limits  of  the  proposed  improvement  a  total  assessed  valuation  of  real  and  personal 
property  amounting  to  $9,118,034,  and  a  total  taxation  of  $156,526. 

No  steamboats  have  navigated  this  river  for  several  years,  and  but  very  few  barees. 
The  entire  cotton  crop  of  tiiis  section,  estimated  at  40^000  bales,  was  formerly  nat- 
boated  down  the  Cahaba  to  the  Alabama  River ;  but  or  late  years,  owing  to  its  bad 
condition,  very  little  cotton  or  other  produce  has  been  thus  carriea  to  market. 

Estimated  value  of  commerce, 

40,000  bales  of  cotton,  $40 : $1,600,000 

Cotton  seed,  corn,  hay,  etc 500,000 

Return  merchandise,  etc 1,  720,000 

Total 8,820,000 

In  addition  to  the  above,  a  large  amount  of  sawn  and  hewn  timber  and  saw  logs 
of  oak,  cypress,  and  pine  is  annually  rafted  out  of  this  river  to  Mobile  via  the  Ala- 
bama.   No  record  is  Kept  of  this  business,  so  no  estimate  can  be  made. 


P  14. 

PRELIMINARY  EXAMINATION  OF  CHATTAHOOCHEE  RIVER,  GEORGIA  AND 
ALABAMA,  BETWEEN  WEST  POINT  AND  FRANKLIN. 

[Printed  in  House  Ex.  Doo.  No.  134,  Fifty-flrst  Ongress,  second  Mssion.l 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  0.,  December  29, 1890. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report^ 
dated  December  4, 1890,  by  Capt.  Philip  M.  Price,  Corps  of  Engineers, 
giving  results  of  a  preliminary  examination  of  "Chattahoochee  River, 
Georgia  and  Alabama,  between  West  Point  and  Franklin,"  made  in 
compliance  with  the  requirements  of  the  river  and  harbor  act  approved 
September  19, 1890. 

Captain  Price  is  of  the  opinion  that  Chattahoochee  River  between 
West  Point  and  Franklin  is  worthy  of  improvement;  but  Col.  C.  B. 
Comstock,  Corps  of  Engineers,  Division  Engineer  of  the  Southwest 
Division,  in  view  of  the  cost  of  improvement  and  the  present  and  pros- 
pective wants  of  commerce,  does  not  think  the  locality  worthy  of  im- 
provement at  this  time.  I  concur  in  the  views  of  Colonel  Comstock. 
Very  respectftdly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  Redfield  Proctor, 

Secretary  of  War. 
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kepobt  of  captain  philip  m.  price,  corps  op  engineers. 

Uniteb  States  Engineer  Office, 

Montgomery^  Ala.^  December  4, 1890. 
General  :  I  have  the  honor  to  submit  the  following  report  of  the 
preliminary  examination  of  the  ^^Chattahoochee  Biver,  Oeorgia  and 
Alabama,  between  West  Point  and  Franklin,"  required  by  the  act  of 
September  19, 1890. 

The  examination  was  made  in  November,  1890,  by  Assistant  Engineer 
Thomas  Eobinson,  whose  report  is  forwarded  herewith.  The  examina- 
tion was  made  by  going  down  the  river  from  Franklin  to  West  Point 
in  a  skiff,  at  a  very  low  stage  "of  water,  which  afforded  an  excellent 
opportunity  for  observing  the  obstructions  to  navigation  and  enabled 
a  fair  judgment  to  be  formed  as  to  the  character  of  the  improvements 
required. 

An  examination  and  partial  survey  of  the  Chattahoochee  Eiver  from 
Gainesville,  Ga.,  to  Columbus,  Ga.,  which  includes  the  section  between 
West  Point  and  Franklin,  was  made  in  1879  under  the  direction  of 
Lieut.  Col.  (then  Major)  W.  E.  King,  whose  report  is  printed  at  page 
1705  of  the  Eeport  of  the  Chief  of  Engineers  for  1880.  This  report 
states  that  the  improvement  of  the  section  of  river  from  the  Western 
and  Atlantic  Eailroad  Bridge,  near  Atlanta,  to  West  Point,  a  distance 
of  108  miles,  appears  entirely  feasible,  at  an  estimated  cost  of  ^486,474, 
which  includes  the  cost  of  eight  locks.  The  distance  from  West  Point  to 
Franklin  is  about  one-third  of  the  above  distance,  and  Assistant  En- 
gineer Eobinson  thinks  it  probable  that  only  one  lock  will  be  required 
in  this  stretch  of  river  examined  by  him.  This  indicates  that  the  cost 
of  the  improvement  of  the  river  between  West  Point  and  Franklin  may 
be  about  $100,000,  but  a  careftd  survey  is  needed  in  order  to  submit  a 
satisfactory  estimate. 

The  section  of  the  river  under  consideration  has  stable  banks  and 
rock  bottom,  with  no  sand  or  gravel  bars,  and  any  improvement  will  * 
therefore  be  of  a  permanent  character.    The  normal  low-water  width  of 
the  river  is  stated  to  be  about  300  feet,  with  a  sufficient  volume  of 
water  to  furnish  a  3-foot  channel  at  the  lowest  stages. 

The  improvement  of  the  river  between  West  Point  and  Franklin 
would  afford  cheap  water  transportation  to  a  market  or  railroad  at 
West  Point  for  the  products  of  five  counties  of  Georgia  and  Alabama. 
The  assessed  wealth  of  these  five  counties  is  $10,200,017  and  the  total 
taxes  paid  by  them  $63,019.60.  West  Point  is  an  important  and  grow- 
ing manufacturing  and  shipping  point.  Two  steam  freight  boats  with 
a  total  cai)aeity  of  160  tons  now  navigate  the  river  at  favorable  stages 
of  water,  from  a  point  7  miles  below  West  Point  to  Bentley  Mills,  12 
miles  above. 

The  Chattahoochee  Kavigation  Company,  chartered  by  the  State  of 
Georgia,  and  composed  of  citizens  of  West  Point  and  Franklin  and  in- 
termediate points,  have  already  expended  about  $13,000  in  improving 
some  of  the  reefs  in  the  river.  This  company  intends  to  build  two  new 
steanfboats,  each  110  feet  by  20  feet,  capable  of  carrying  80  tons  earh. 
In  view  of  all  the  circumstances  of  the  case,  the  feasibility,  pennu 
nerice,  and  probably  small  cost  of  the  improvement,  and  the  present 
and  i)rospective  commerce  to  be  benefited,  I  concur  in  the  opinion  of 
Assistant  Engineer  Eobinson,  that  this  portion  of  the  Chattahoochoo 
rivo:-  is  "worthy  of  improvement^"  and  recomTnoiul  tluU  it  \.^  s;u' 

M'jCd. 
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The  cost  of  a  satis&ctory  survey,  including  the  preparation  of  plans    ! 

and  estimates,  is  estimated  at  $1,500.  ] 

Very  respectftilly,  your  obedient  servant,  ' 

Philip  M.  Price, 
Captain^  Corps  of  Engineen, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
(Through  OoL  0.  B.  Comstocik,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 

[Fint  iBdonement.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
Kew  Yorky  December  18, 1890. 
Bespectftilly  forwarded  to  the  Chief  of  Engineers. 
It  appears  from  the  papers  herewith  that  the  Cattahoochee,  between 
West  Point  and  Franklin,  a  distance  of  about  36  miles,  is  obstructed  by 
numerous  shoals  and  ledges;  has  no  navigable  connection  with  the  lower 
Chattahoochee,  and,  if  improved,  that  the  improvement  nuist  be  by  a 
lock  or  locks  and  dams. 

For  these  reasons,  and  in  view  of  the  present  and  prospective  want.s 
of  commerce.  I  do  not  think  it  worthy  of  improvement,  at  present,  by 
the  United  States. 

C.  B.   COMSTOCK, 

Colonel  of  EnghieerSy  Bvt  Brig,  Gen.,  U,  S.  A,y 

Division  Engineer. 


RBPORT  OF  MR.  THOMAS    ROBINSON^  ASSISTANT  UNGINSER. 

Fort  Mitchell,  Ala.,  Xovmnher  $4,  1890. 

Captain:  In  aooordance  with  iustructions  contained  in  your  letter  of  September 
24;  I  have  made  an  examination  of  the  C/hattahoochoe  River  between  West  Point  and 
Ftanklin,  Ga.,  and  I  respectfully  report  the  follow^ing : 

The  examination  was  begun  at  Franklin  and  continued  down  the  river  to  West 
Point. 

The  appropriation  was  limited,  and  no  instrumental  measurements,  with  the  ex- 
ception of  occasionaV^oundings,  could  be  attempted.  All  distances,  elevations,  or 
falls  are,  therefore,  eye  estimates;  but  the  figures  herein  given  are  designed  to  be 
maxima. 

About  15  miles  of  the  river  were  passed  over  during  a  dense  fog,  and  so  only  a 
portion  of  the  width  could  be  seen. 

Where  islands  occurred  the  boat  was  directed  into  what,  as  seen  from  the  upper 
side,  appeared  to  be  the  better  channel,  and  it  is  possible  that  the  run  thus  followed 
was,  in  any  case,  not  the  better  of  the  two. 

The  examination  was  made  when  the  river  was  about  1  foot  above  extreme  low 
water — a  very  favorable  stage  for  observing  the  ordinary  low-water  conditions. 

Geologically  considered,  the  bed  of  the  river  lies  in  met  amorphic  rock,  rangingin 
quality  firom  a  tough,  fine-gained  granite  to  a  readily  cleaving  mica  schist.  The 
banks  of  the  stream  are  mainly  rockbound  and  permanent.  No  caving  banks  were 
seen,  and  no  sand  or  gravel  bars  were  found.  Snags  and  logs  were  scarce  alML  only 
the  rock  obstructions  are  to  be  considered  in  any  plan  adopted  for  the  improvement 
of  this  water  way. 

Ordinary  high  water  is  from  7  to  10  feet  above  the  low- water  line.  In  time  of  ex- 
treme freshet  the  river  has  been  as  high  as  22  feet  above  low  water. 

Taken  in  order  downstream,  and  beginning  1  mile  below  the  county  bridge  at 
Franklin,  the  obstructions  are : 

(1)  Featherstnnc  8hoals,  estimated  to  be  half  a  mile  long  and  tg  have  a  fall  of  2 
feet ;  ledges  and  scattered  bowlders ;  channel  crooked.  The  probable  remedy  would 
be  to  remove  rocks  and  deposit  the  same  in  wing  dams  and  dikes. 
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(2)  Lane  Shoals,  estimated  to  be  1  mile  long  and  to  have  a  fall  of  li  feet ;  bowlderSi 
grouped  chiefly  at  two  porots.    Probable  remedy,  remove  rocks  only. 

(3>  Lenville  Shoals,  estimated  at  three-fourths  of  a  mile  in  length,  with  a  fall  of  1 
foot ;  scattered  bowlders,  and  in  two  places  narrow  ledges.  Probable  remedy  would 
be  to  open  channel  throiui^h  the  ledges. 

(4)  Jackson  Shoals.  Those  are  reallytwo  shoals  with  a  quarter-mile  reach  of  ffood 
^vater  between  them,  estimated  to  be  one-half  mile  long  and  to  have  a  fall  of  aoout 
6  feet.  These  shoals  have  in  times  past  been  used  as  mill  sites,  and  the  old  dams 
make  the  natural  obstructions  appear  more  formidable  than  they  actually  are.  By 
utilizing  these  old  dams  and  supplementing  them  with  excavations  and  wing  dams 
it  i.s  judged  that  these  shoals  can  be  surmounted  without  resort  to  lock  structures. 

(5  and  6}  Daniels  and  Now  River  Shoals  were  passed  during  a  fog.  As  seen  they 
aupeared  to  be  small  obstructions,  requiring  little  or  no  work  to  render  them  paasa- 
ble  by  boats. 

(7)  Philpot  Shoals,  upper  and  lower,  appeared  small  as  seen  through  the  fog. 

(8  and  9)  Shoals  unknown;  rocks  apparently  few  and  scattered. 

(10)  Shoal  unknown;  extending,  it  seemed,  for  half  a  mile  downstreami;  bowlders 
and  ledges;  the  chief  impediment  appeared  to  be  a  narrow  ledge  reaching  all  across 
the  river. 

(11)  Swanson  Island  Shoals,  estimated  to  be  one-fourth  mile  in  length  and  to  have 
a  fall  of  li  feet.    A  probable  remedy  would  require  only  the  removal  of  rocks. 

( 11  A)  Bridge,  upper  Troup  County,  wooden  lattice,  four  stone  piers ;  channel  spans 
estimated  to  have  a  clear  width  of  100  feet  and  a  low- water  headway  of  25  feet. 

(12)  Ringer  Shoals,  estimated  at  an  eighth  of  a  mile  in  length  and  to  have  a  fall  of 
1  foot ;  scattered  reel's  and  bowlders,  the  latter  grouped  in  two  places.  A  probable 
remedy  here  would  require  the  removal  of  rocks  and  deposit  the  same  in  a  small  dam. 

( 13)  Boykin  Shoals,  water  much  broken;  but  apparently  with  scattered  bowlders 
only.     The  fall  was  estimated  at  1  foot. 

(14)  Shoal  at  lower  end  of  two  islands,  having  an  estimated  fall  of  1\  feet.  It  is 
possible  that  in  following  down  the  left  bank  the  boat  did  not  take  the  better  chan- 
nel ;  but,  as  found,  the  obstructions  were  a  ledge  and  scattered  bowlders. 

( lo )  Reed  ( f )  Island  Shoals,  having  an  estimated  fall  of  1^  feet,  bowlders  and  ledges. 
Tho  boat  followed  the  left-hand  run,  and  onlv  channel  that  was  seen. 

(16)  McGee  ( f )  Shoals  exteud  for  half  a  mile  in  scattered  bowlders;  but  appear  to 
require  no  work  to  free  the  channel. 

( 17 )  Reed  ( f )  Island  No.  2,  Shoals,  a  narrow  ridge  of  ledge  and  bowlders  extending 
across  the  river;  the  fall  is  estimated  at  one-half  foot.  The  probable  remedy  would 
be  to  cut  through  the  lodge. 

( 17  B)  Bridge — Lower  Troup  County — wooden  lattice,  4  stone  piers,  channel  spans 
estimated  at  100  feet  clear  width,  and  a  low- water  headway  of  25  feet. 

( 18)  Bentley  Mills  Shoals.  These  shoals  extend  all  across  the  stream,  and  are  topped 
with  a  timber  and  rock  dam,  making  a  fall  of  6  feet.  The  dam,  however,  forms 
slack  water  with  a  navigable  channel  for  6  miles  above,  where  otherwise  shoals 
would  appear.  The  remedy  here  is  evidently  the  insertion  of  a  lock  with  a  lift  of 
about  8  feet. 

(19)  Huculv  Shoals,  about  one-half  mile  long,  with  an  estimated  fall  of  l^feet, 
consist  of  broken  reefs  and  scattered  bowlders.  The  remedy  would  probably  consist 
of  excavating  rock  and  dumping  the  same  to  form  wing  dams  and  dikes. 

(20)  FerreU  Shoals  have  an  estimated  length  of  half  a  mile,  with  a  fall  of  2  feet, 
and  consist  of  small  islands,  ledges,  and  scattered  bowlders.  The  islands  form  nat- 
ural canals,  firom  which,  if  the  rocks  are  removed  and  deposited  as  dikes,  a  naviga- 
ble channel  can  apparently  be  secured  without  a  lock. 

(21)  Pott  Shoals,  taking  the  upper  and  lower  together,  are  estimated  at  a  half-mile 
in  length  with  a  fall  of  2  feet.  Tno  obstructions  consist  of  ledges  and  bowldertl.  A 
probable  remedy  would  be  the  removal  of  rocks  and  the  deposit  of  the  same  as  dikes 
and  wing  dams. 

(22)  Hutman  Island  and  Flat  Rock  Shoals  are  similar  to  the  preceding. 

(23)  Below  Flat  Rock  Shoals,  and  scattered  along  a  distance  of  about  6  miles,  lie 
three  or  four  small  reefs  and  loose  bowlders,  but  apparently  of  no  serious  obstruction 
to  navigation. 

(23  C)  Bridge — the  Atlanta  and  West  Point  Railroad — is  an  iron  truss  of  6  spans 
resting  on  stone  piers,  with  no  draw  opening.  The  axis  of  the  bridge  is  oblique  to 
tho  current.  The  channel  spans  have  a  clear  opening  of  about  100  feet,  with  a  low- 
water  headway  of  23  feet.  The  examination  ended  at  this  bridge,  but  the  river  is 
navigable  for  a  distance  of  7  miles  further  down. 

Between  West  Point  and  Franklin  the  river  lies  within  the  State  of  Georgia,  but 
two  counties  (Randolph  and  Chambers)  of  Alabama  lie  so  close  to  the  stream  that 
their  interests  are  equally  affected. 

The  following  statement,  obtained  in  reply  to  oral  and  written  questions,  and  oer- 
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tified  to  by  reliable  men.  shows  &irly  the  commeicial  valae,  ooadition,  and  needs  of 
the  oounties  bordering  tnis  water  way : 

Fopulation  m  per  oeiwiw  of  1880. 


Alabama: 

Chambers  County 23,440 

Randolph  Connty 1^515 


Georgia: 

Heard  County 8,769 

Troup  County 20,565 

Harris  County 16,758 

Total  assessed  wealth  of  these  five  counties $10,  d09, 017. 00 

Total  taxes  paid  by  these  five  counties 63,019.60 

(Official  data  ftom  comptroller-general  of  Georgia  and  the  secretary  of  state  of 
Alabama.) 

''The  annual  commerce  and  clearings  of  the  banks  at  West  Point,  Ga.,  aggregate 
$10,000,000." 

In  West  Point  and  vicinity  there  are  three  cotton  mills,  having  a  total  of  24,700 
spindles,  446  looms,  and  a  yearly  consumption  of  17,000  bales;  and  one  cotton  seed 
oil  mill,  with  a  daily  capacity  of  30  tons  of  seed.  There  are  also  a  foundry,  machine 
and  varietv  works,  and  several  sawmills,  all  of  whose  separate  values  and  capacities 
were  not  obtainable.  The  combined  capital  of  all  these  mills,  foundry,  etc.,  aggre- 
gates $750,000. 

The  natural  resources  of  these  counties  are  rich  farm  lands,  forests  of  pine,  oak, 
ash,  walnut,  and  maple.  Minerals  consist  of  manganese,  kaolin,  copper,  mica,  and 
asbestuB,  and  a  fine  quality  of  granite  in  Heard  County. 

Two  steam  freight  ooats  having  a  total  capacitv  of  160  tons  now  navigate  the  river, 
at  favorable  stages  of  water,  between  the  cotton  factories  located  7  miles  below  West 
Point  and  Bentley  Mills,  12  miles  above. 

Flatboats  carrying  25  tons  have  been  run  from  Franklin  to  West  Point.  Railway 
ties  and  logs  have  been  rafbed;  but  the  rock-obstructed  channel,  except  at  finvorable 
high-water  seasons,  renders  rafting  an  unprofitable  business. 

The  citizens  of  West  Point  and  Franklin,  atfd  places  between,  have  formed  a  sort 
of  mutual  river-improvement  society,  and  to  give  the  scope  of  the  enterprise  I  quote 
from  a  letter  signed  by  the  officers  of  the  company : 

'^The  Chattahoochee  Navigation  Company,  chartered  by  the  State  of  Georgia— L. 
Lanier,  president,  Arthur  Heyman,  secretary  and  treasurer,  J.  8.  Baker,  L.  8.  Turner, 
M.  Herzberg,  directors  (all  of  West  Point),  and  T.  C.  Lanes,  F.  D.  Loftin.  and  J.  U. 
Daniels,  directors  (all  of  Franklin) — ^purposes  to  run  a  line  of  steamboais  between 
Franklin,  Heard  County.  Ga.,  and  West  Point,  Troup  County,  Ga.,  and  to  remove" 
[*  from  the  river]  ''  all  oostructions  thereto.  This  corporation  has  expended  about 
$13,000,  and  will  expend  about  $22,000  more  for  this  enterprise.  They  have  made  a 
safe  channel^'  pat  moderate  stage  of  water]  ''of  3  feet  by  50,  through  Magnolia 
Shoals,  Todd  Snoals,  Roberts  Shoals,  Flat  Rock,  Pott  and  Ferrell  shoals,  and  are  now 
putting  in  a  lock  at  Bentley  Mills.'' 

''  The  work  is  also  being  prosecuted  at  the  Franklin  terminus,  having  secured  a 
channel  through  Featherstone  Shoals  and  begun  work  on  Jackson  Shoals." 

''  The  business  of  Franklin  and  section  bordering  on  the  river  represents  the  produc- 
tion of  30,000  bales  of  cotton,  all  of  which  would  reach  a  market  on  steamboats  down 
the  Kivor  to  West  Point.  With  such  proposed  facilities  for  marketing  this  crop  the 
money  value  of  the  same  would  be  increased  to  the  producers  at  least  20  per  cent. 
Heard  County,  rich  in  timber  and  minerals,  besides  being  a  fine  agricultural  section, 
is  without  any  transportation  facilities.  Franklin,  its  county  seat,  situated  on  the 
Chattahoochee  River,  is  18  miles  from  the  nearest  railroad  and  38^  miles  by  river 
from  West  Point.  Plantations  on  both  sides  of  the  river  need  facilities  for  procur- 
ing fertilizers,  machinery,  and  other  supplies  at  convenient  landings,  and  to  enable 
them  to  send  their  minerals,  lumber,  cotton,  and  other  produce  to  some  distributing 
point,  and  thus  to  open  up  the  resources  or  this  section  of  these  two  States.  The 
Chattahoochee  Navigation  Company  intend  building  two  more  steamboats  20x110 
feet,  capable  of  carrying  80  tons  each.'' 

All  materials  necessary  for  the  improvements  can  be  readily  obtained  from  the 
river  itself. 

When  complete,  the  improvement  will  require  no  outlay  for  maintenanoo  except, 
possibly,  the  employment  of  one  or  more  lock  tenders. 

As  ji  li)r.:il  ino.'isTirr  tho  iDiprovi'iiu-nt  nniiM  bcof  j[jro:it  immediate  service,  and  it  is 
uliiKisr  a  nMM'hsiry  for  tho  rnturo  <lov«'I<»nnH'nt  of  tlio  surrounding  counties  in  the 
Stjitrs  of  (ij'or^xi!'-  «'nul  Alabama. 

•  Wurtla  ic  bnvckctb  we  mine,— T.  VL» 
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Ab  a  link  in  a  chain  of  througli  commerce  the  matter  can  not  be  considered  nntil 
the  Chattahoochee  River  between  West  Point  and  Columbua,  a  distance  of  about  25 
miles,  is  open  to  navigation. 

So  far  as  this  examination  has  shown,  I  deem  the  improvement  of  the  Chattahoo- 
chee River  between  West  Point  and  Franklin,  Ga.,  to  be  practicable  i^  nndertaking, 
economical  in  cost,  permanent  in  results,  and  a  necessity  for  the  present  and  future 
ji^ood  of  the  surrounding  country.  I  therefore  recommend  that  a  detailed  survey  be 
made  to  determine  more  fully  the  actual  foots  in  the  case. 

The  cost  of  such  a  survey  and  the  preparation  of  plans  and  estimates  is  estimated 
at  $1,500. 

Yours  obediently, 

Thos.  Robinson, 
Assistant  Enfffmeer* 
Capt.  Philip  M.  Price, 

Corps  of  Engineers,  U»  S,  A, 


P  IS- 

PRELIMINARY  EXAMINATION  OF  ALABAMA  RIVER  TO  ASCERTAIN  COST 
OF  SECURING  A  6-FOOT  CHANNEL  AT  LOW  WATER  FROM  MOUTH  TO 
WETUMPKA,  ALABAMA. 

[Printed  in  HooBe  Sx.  Doc.  No.  140,  Fifty-first  CongreBS,  second  session.] 

United  States  Engineer  Office, 

Montgomery,  Ala.j  December  10, 1890. 
General:  I  have  the  honor  to  submit  the  following  report  of  an  ex- 
amination of  the  "Alabama  Eiver  to  ascertain  cost  of  securing  a  6-foot 
channel  at  low  water  from  mouth  to  Wetumpka,"  required  by  act  of 
September  19, 1890. 

navigable  mileage  OP  THE  AXABAMA  RIVER  WITH  ITS  TRIBUTARIES. 

The  mouth  of  the  Alabama  Eiver  is  regarded  as  situated  at  its  junc- 
tion with  the  Tombigbee  Kiver,  where  the  two  rivers  form  the  Mobile 
River,  44  miles  above  Mobile. 

The  Alabama  River  is  formed  by  the  junction  of  the  Ooosa  and  Talla- 
poosa Rivers,  at  an  estimated  distance  of  312  miles  above  the  mouth  of 
the  Alabama.  The  Tallapoosa  Eiver  is  a  navigable  stream  from  its 
mouth  to  the  foot  of  the  Tallassee  Reefs,  a  distance  of  48  miles.  The 
Coosa  River  is  now  navigable  from  its  mouth  to  the  foot  of  the  rapids 
at  Wetumpka,  a  distance  of  11  miles.  From  Wetumpka  to  Lock  4,  a 
distance  of  116  miles,  the  Coosa  River  is  obstructed  by  rock  reefs  and 
shoals  and  is  npt  now  navigable,  but  the  improvement  of  this  section  of 
the  river,  by  a  system  of  locks  and  fixed  dams,  combined  with  rock 
excavations  in  the  channel,  has  been  authorized  by  Congress,  and  an 
appropriation  of  $300,000  was  made  by  the  act  of  September  19, 1890. 
On  completion  of  the  dam  now  under  construction  at  Lock  4  the  Coosa 
River  will  be  navigable  from  this  point  to  Rome,  Ga.,  a  distance  of  188 
miles.  At  Rome  the  Oostenaulaand  Etowah  rivers  unite  to  form  the 
Coosa  River.  The  Ostenaula  River  and  its  tributary,  the  Coosawattee 
River,  are  navigable,  at  moderate  stages  of  water,  for  an  estimated  dis- 
tance of  105  Jijiiles  above  Rome.  There  are  now,  therefore,  stretches  of  293 
miles  of  navigable  river  above  Lock  4,  and  307  miles  below  Wetumpka, 
and  when  the  improvement,  now  in  progress,  of  the  116  miles  between 
Lock  4  and  Wetumpka  is  completed,  there  will  be  a  continuous  route 
of  good  water  transportation  from  the  timber,  coal,  iron,  and  other 
mineral  fields  of  North  Q-eorgia  and  Alabama,  through  the  rich  agri- 
cultural and  timber  regions  of  Middle  and  South  Alabama  to  the  Gulf 
of  Mexico. 

BWQ  91 ^111 
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At  a  distance  of  196  miles  above  its  mouth  the  Cahaba  Eiver  flows 
into  the  Alabama. 

The  improvement  of  tbe  (Jaliaba  River  from  its  mouth  to  Centreville, 
Ala.,  a  distance  of  88  miles,  by  snagging  operations  and  deepening  the 
water  on  the  bars  by  works  of  contraction,  lias  been  authorized,  and  is 
now  under  way.  A  project  for  the  further  improvement  of  the  Cahaba 
River  from  Centreville  to  Shades  Creek,  a  distance  of  23J  miles,  by 
locks  and  dams,  in  order  to  afford  an  outlet  to  the  immense  deposits  of 
coal  and  iron  ore  in  that  region,was  submitted  by  Maj.  A.  K.  Damrell, 
Corps  of  Engineers,  in  1881  (see  page  1232  report  of  Chief  of  Engineers, 
1881),  but  the  carrying  out  of  the  project  has  not  been  authorized  by 
Congress. 

SURVEY  OF  1875. 

In  1875  an  examination  and  partial  survey  of  the  Alabama  River 
from  its  mouth  to  Wetumpka  was  made  under  the  direction  of  Maj.  A. 
N.  Damrell,  Corps  of  Engineers,  by  Assistant  Engineer  G.  B.  Yuille, 
the  report  of  which  is  printed  in  the  Annual  Rei)ort  of  the  Chief  of 
Engineers  for  187C,  page  498. 

Assistant  Engineer  Yuille  gives  the  following  description  of  the  river 
at  the  time  of  his  survey : 

Commencing  at  Wetumpka,  which  is  situated  at  the  liead  of  an  open  reach  of  navi- 
gable water  on  the  Coosa  River  ami  at  the  foot  af  the  last  of  a  series  of  rapids  that 
obstruct  the  upper  portion  of  that  river,  with  a  width  here  of  400  feet  between  fixed 
and  stable  banks  i>artly  formed  of  gneiss  rock,  througli  which  the  river  has  made 
its  way,  it  assumes  a  lake-like  appearance,  maintaining  a  uniform  width,  with  a 
very  moderate  current  and  depth  of  not  less  than  6  feet,  till  the  mouth  of  the  Tal- 
lapoosa River  is  reached,  the  junction  of  which  with  the  Coosa  forms  the  Alabama 
River  proper. 

At  the  mouth  of  the  Tallapoosa  we  come  upon  the  first  serious  obstacle  to  naviga- 
tion, caused  by  an  extensive  deposit  of  coarse  gravel  in  the  channel  of  the  nnited 
rivers,  brought  down  the  former  in  times  of  flood,  tilling  up  the  bed  and  causing  a 
widening  of  the  main  river,  with  a  consequent  dispersion  of  the  water  into  several 
shifting  channels,  through  which  only  about  2  feet  depth  is  found  at  low-water  stage. 

This  disturbance  of  the  otherwise  favorable  condition  of  the  river  continues  for 
about  3  miles,  when  the  normal  character  of  the  river  is  again  found,  with  an  in- 
crease of  width  to  500  feet  since  the  accession  of  the  Tallapoosa,  and  with  a  depth  of 
from  6  to  15  feet  in  all  open  reaches  of  the  river. 

We  now  enter  upon  a  portion  of  the  river  that  is  very  uniform  in  its  characteris- 
tics, in  the  character  of  the  banks,  width,  and  depth ;  also  in  the  great  similarity 
and  nature  of  the  obstructions  found.  This  similarity  continues  so  long  as  the  river 
is  bounded  one  side  or  the  other  by  high  and  solid  bluffs. 

The  banks  geueraUy  of  the  upper  portion,  of  the  river  are  of  arsolid  and  firm  na- 
ture, and  in  no  case  was  there  found  any  extensive  caving  or  falling  in.  In  a  very 
large  proportion  the  banks  upon  one  side  of  the  river  or  the  other  are  composed  of  a 
compact  soft  rock  or  marl,  usually  called  rotten  limestone,  a  material  that  offers  an 
effective  barrier  against  the  eroding  action  of  the  river,  and  which  often  contains 
ledges  of  a  harder  material,  tit  in  many  jjlaces  for  buildinc  stone.  The  bluffs  also 
(•on tain  large  quantities  of  nodules  or  concretions  of  a  hard  and  solid  character  that 
fall  from  the  face  of  bluff  and  collect  at  the  edge  of  low  water,  that  would  make 
suitable  material  for  filling  cribs  of  dams  and  jetties,  easily  gathered  by  boat  at  low 
water. 

This  general  character  of  the  river,  however,  is  only  applicable  to  those  parts  that 
are  free  from  islands,  bars,  and  shoals,  of  which  there  are  great  uiwibers,  as  shown 
upon  the  indexmap.  These  obstructions  may  be  said  to  have  resultedfrom  the  failure 
m  resistance  offered  to  the  action  of  the  river  by  one  or  the  other  of  the  banks,  allow- 
ing an  increase  of  width  in  the  flood  stage,  and  the  consequent  filling  by  timber,  gravel, 
and  sand  in  the  unduly  widened  river  bed  during  the  subsidence  of  flood.  This 
action  has  in  the  course  of  time  divided  the  channel,  forming  islands  and  bars  with 
those  in  a  less  advanced  state,  constituting  thie  present  shoafs. 

The  foregoing  description  of  character  of  rivei*  applies  to  that  portion  commencing 
near  the  month  of  TaJlapoosa  River,  and  extends  to  a  point  between  Claiborne  and 
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Gainestowii,  whore  the  high  bluffs  come  to  an  end.  The  width  of  the  river  in  this  por- 
tion ranges  from  500  to  600  feet,  and  wherever  that  width  is  exceeded  will  be  found 
the  bars  and  shoals.  In  the  open  reaches  of  river  ample  water  is  always  found, 
ranging  from  8  to  15  feet  and  olteu  much  deeper.  At  none  of  the  bars  or  shoals  was 
there  found  any  excessive  current,  and  in  the  open  reaches  the  current  did  not  exceed 
three-fourths  or  If  miles  per  hour. 

In  this  really  beautiful  portion  of  the  river  its  usefulness  is  marred  by  many  bars, 
shoals,  and  reefs,  and  qoUections  of  logs,  at  many  of  which  points  the  low-water  depth 
is  reduced  to  ^  and  even  2^  feet. 

We  now  come  to  that  i)art  of  tlie  river  between  Gainestown  and  the  mouth,  where 
the  width  has  increjised  to  600  and  800  feet,  the  depth  ranging  from  10  to  12  feet  in  the 
fair  reaches,  and  upon  the  shoals  as  low  as  3  feet  was  found  for  low  wat«r. 

From  near  this  point,  where  the  high  bluffs  terminate,  the  river  banks  are  mostly 
overflowed  in  high  water,  and  are  more  subject  to  erosion  by  the  river;  a  much  wider 
scope  of  the  valley  of  the  river  is  overflowed,  and  we  find  a  sudden  falling  off  of  the 
oscillation. 

The  average  rate  of  inclination  of  the  rivef  from  the  cut-off  to  Moutgomery  is 
0.328  feet,  or  about  4  inches  per  miles ;  fr'om  Montgomery  to  Wetumpka,  0.469  feet, 
or  5§^  inches  per  mile. 

At  the  most  rapid  part  of  the  Tallapoosa  Shoal  the  mean  velocity  was  determined 
by  measurement  at  4.56  feet  per  second,  or  3.1  miles  per  houi',  which  extended  about 
one-quarter  of  a  mile  in  distance  at  that  rate.  At  no  other  point  on  the  river  was 
there  found  such  an  exceptional  mean  velocity;  therefore,  without  burdening  this 
report  With  more  data  for  determining  the  exact  capacity  of  the  river,  we  may  safely 
proceed  to  cunnider  plans  and  estimates  of  cost,  being  fully  satislied  that  there  will 
be  abundant  volume  of  wator  to  carry  out  any  scale  of  improvements  contemplated, 
or  tlie  requirements  of  probable  commerce  on  the  river  may  call  for. 

PLANS  AND  ESTEVIATES  SUBMITTED   IN  187G. 

As  a  result  of  the  survey  of  1875  two  estimates  were  submitted  for 
the  improvement: 

( 1 )  For  obtaining  a  channel  200  feet  wide  and  4  feet  deep  at  low  water, 
at  a  cost  of  «;229,741. 

(2)  For  obtaining  a  channel  150  feet  wide  and  6  feet  deep  at  low  water, 
at  a  total  cost  of  $459,773.25. 

Major  Damrell  recommended  the  first  estimate  "  as  |?iving  all  that  is 
needed  at  present,  and  should  the  future  commerce  on  the  river  demand 
a  greiit^r  depth,  as  is  very  probable,  the  mone5'  expended  in  carrying 
it  out  will  be  judiciously  exi)ended  for  executing  the  second  project." 

This  recommendation  was  approved,  as  was  also  the  method  for  effect- 
ing the  improvement  by  the  removal  of  snags,  logs,  etc.,  fi'om  the  chan- 
nel; cutting  overhanging  trees  from  the  banks;  removing  rock  and 
gravel  reefs  by  blasting  and  dredging,  and  deepening  sand  bars  by 
works  of  contraction  and  shore  protection. 

Major  Damrell  estimated  the  cost  of  removing  the  annual  accumula- 
tions of  logs  and  snags  from  tlffe  river  and  of  keeping  the  jetties  and 
other  auxiliary  works  in  repair  at  $10,000  a  year. 

APPROPRIATIONS. 

The  following  appropriations  for  improving  the  Alabama  River  have 
bee n  made: 

June  18, 1878 $25,000 

March  3, 1879 : 30,000 

June  14,1880 25,  (KK) 

March  3, 1881 20,000 

AnffU8t2,1882 20,000 

July  5, 1884 10,000 

A  ii;,nist  5,1886 15,000 

August  11, 1888 20,000 

September  19,  ISUO 20,000 

Total 185,000 
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WORK  DONE. 

Under  the  approved  project  work  was  begun  in  1878  and  continned 
during  the  low-water  season  of  each  year  until  1883.  During  this  pe- 
riod of  five  years  the  average  annual  appropriations  were  $22,000,  and 
^^'itll  tliis  amount  considerable  snagging  work  was  done,  and  dams  or 
jetties  built  of  brush  and  stone,  rock,  or  pile  work  and  stone  were  con- 
structed at  eight  of  the  most  troublesome  bars,  viz,  the  Cut-oflf,  Haines 
Island,  Hobbs  Island,  Yellow  Jacket,  Gardners  Island,  Hadnots,  Cois 
and  Three  Chutes. 

During  the  past  7  years  the  average  annual  appropriations  (exclud- 
ing the  appropriation  of  September  19,  1890)  have  been  but  $7,857.14, 
which  have  not  sufficed  for  the  proper  maintenance  of  the  improvement, 
and  nearly  all  the  jetties  and  dams  are  much  in  need  of  repaii*.  A 
great  deal  of  useful  work  has,  ho^wever,  been  accomplished  by  the  re- 
ino\'al  of  logs  and  snags  from  the  channel  and  by  cutting  and  dimming: 
overhanging  trees.  Many  of  the  shoal  places  in  the  riv^r  are  caused 
by  the  accumulation  of  sand  and  gravel  about  sunken  logs  and  snags, 
and  a  number  of  the  troublesome  bars  have  been  permanently  improved 
simply  by  the  removal  of  these  obstructions,  without  resorting  to  jetties 
and  wing  dams. 

Before  the  improvements  were  begun  in  1878  the  river  was  so  fall  of 
sunken  logs  and  snags  and  so  obstructed  by  bars  and  shoals,  on  many 
of  which  the  low-water  depth  was  only  2^  to  3J  feet,  that  navigation 
was  both  difficult  and  dangerous,  and  many  boats  were  destroyed  by 
striking  snags.  At  low- water  stages  boats  could  only  lun  by  daylight, 
and  long  detentions  at  the  bars  and  shoals  were  frequent,  2  or  3  weeks 
being  oftentimes  occupied  in  the  trip  between  Mobile  and  Montgomery. 

Now,  the  least  depth  in  the  bars  has  been  increased  to  4  feet,  and  the 
boats  ran  by  night  as  well  as  by  day,  at  all  stages  of  water,  carry 
gr<niter  loads,  and  regularly  make  the  round  trip  from  Montgomery  to 
Mobile  and  return  in  one  week. 

PRELIMINARY  EXAMINATION  AND  REPORT  BY  ASSISTANT  ENGINEER 

O.  B.  PERCY. 

In  September  and  October,  1890,  Assistant  Engineer  0.  B.  Percy,  who 
has  been  in  local  charge  of  the  Alabama  Eiver  improvement  since  May, 
1889,  was  at  work  on  the  river  with  the  stern  wheel  snag  boat  W,  J.' 
Twining,  and  passed  over  the  entire  distance  from  Wetumpka  to  the 
mouth.  I  had  dii*ected  Mr.  Percy  to  take  advantage  of  this  opportunity 
to  make  the  preliminary  examination  required  by  the  act  of  Coiigress, 
which  was  by  this  means  accomplished  without  extra  cost. 

Mr.  Percy's  report  is  appended,  and  attention  is  respectftilly  invited 
to  it  and  to  the  tabiilar  statement  of  bars,  shoals,  etc.,  which  forms 
part  of  it,  for  detailed  information  as  to  the  present  condition  of  the 
river. 

I  concur  in  Mr.  Percy's  opinion  that  a  farther  detailed  siirvey  of  the 
river  is  not  now  necessary.  Such  a  survey  would  be  quite  costly,  and 
were  the  improvement  authorized  much  of  it  would  have  to  be  dupli- 
cated, for  the  reason  that  the  Ibrm  and  extent  of  the  bars  are  constantly 
changing,  and  a  detailed  plan  of  improvement  tor  any  particular  locality 
which  might  now  be  decided  upon  would  in  all  probability  require 
modification  a  year  hence.  The  survey  and  estimates  of  Assistant 
Engineer  Yuille  and  the  imi)roveinents  since  effected,  together  with 
the  examinations  and  surveys  which  have  been  made  from  tune  to  time 
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in  the  paKt  38  months  by  Assistant  Engineer  Percy,  show  beyond  doubt 
that  it  is  entirely  feasible  to  secure  a  (Moot  ehann4»l  at  reasonable  cost, 
uikI,  in  the  opinion  of  Mr.  Percy,  in  which  I  concur,  furnish  sufficient 
(lata  to  justify  him  in  submitting  the  following  estimate  of  the  cost  of 
(extending  the  present  plan  of  improvement  to  secure  this  object. 

This  estimate  includes  the  cost  of  making  such  detailed  surveys  as 
may  be  needed  from  time  to  time  of  localities  to  be  improved  by  works 
of  contraction,  such  surveys  to  be  made  when  funds  are  available  for 
the  works.  The  estimate  does  not  include  the  annual  cost  of  maintain- 
ing  the  improvement.  It  is  estimated  that  810,000  will  be  required 
annually  for  snagging  operations  and  for  keeping  the  jetties,  dams, 
etc.,  in  repair. 

ESTIMATE  OF  COST  TO  SBSCURE  6-FOOT  CHANNEL. 

For  works  of  contraction  and  shore  protection $305,871 

For  snagging  operations 30,000 

For  supervision,  surveys,  and  contingencies,  15  per  cent 50, 380 

Total 386,251 

This  estimate  assumes  that  sufficiently  large  appropriations  will  be 
made  to  secure  a  suitable  working  plant  and  to  proWDinite  the  work 
vigorously  without  interruptions  on  account  of  lack  of  funds.  To  carry 
on  the  work  economically  appropriations  of  at  letist  $100,000  per  annum 
should  be  made. 

PRESENT  AND  PBOSPECTIYE  DEMANDS  OF  COMMERCE. 

It  is  estimated  that  the  commerce  of  the  Alabama  Eiver  has  doubled 
in  value  since  1884,  when  it  was  reported  at  $4,438,732.  It  has  been 
impossible  to  obtain  figures  as  to  the  tonnage  and  value  of  freights 
eitlier  from  the  agents  of  the  steamboat  lines  or  from  the  secretaries  of 
commercial  associations  who  have  been  requested  to  fiimish  them. 

The  following  is  a  statement  of  the  boats  employed  in  the  river 
trade: 


Draft 
light. 


Draft; 
loaded. 


Net 
toniuige. 


rii»»enp*r  and  fMght  steamers  (stern- wheel) : 

XettieQnill < 

Ofirrier 

C.  W.  Anderson 

'Binsie  Moore 

Trade  boat  (Mtemwhe«>l) : 

Minnie  Lee 

BarjreH: 

Ci)t>t.  Sam 

"People's  Line" 


Inehet. . 
26 
20 
24 
20 

16 

14 
15 


Feet, 
5 
4 
6 
5 


Tons. 


Aggregate  tonnage . 


360 


250 
200 


150 


150 
150 


1,450 


Three  of  these  boats  eiich  make  round  trips  weekly  between  Mont- 
gomery and  Mobile,  and  in  addition  to  the  freights  carried  by  them  a 
large  amoujit  of  timber  is  transported  in  rafts. 

A  conservative  estimate  of  the  value  of  the  commerce  during  the 
past  year  jda^^es  it  at  $1(),00(),(H)0.  The  present  large  and  growing  <»om- 
merce  of  the  river  w(mld  be  greatly  benefited  by  having  a  0-foot  chan- 
nel, which  would  enable  the  boats  to  be  fully  loaded  at  all  stages  of 
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\vat<»r.    At  piosent  during  tlie  low  water  of  tlie  fall  season,  when  tlie 
<u)lton  crop  is  bein^  moved,  full  loads  ean  not  be  carried. 

On  the  completion  of  the  Coosa  liiver  improvement,  the  Coosa  and 
Alabama  rivers  will  become  the  natural  ix)ute  for  the  transportation  of 
the  coal  and  iron  of  the  ('oosa  Eiver  territory  to  the  Gulf  of  Mexico. 
This  traflBc  will  be  carried  on  in  barges,  and  for  its  profitable  develoI^ 
ment  a  6-foot  channel  is  required  in  both  rivers. 

As  required  by  the  law,  I  have  the  honor  to  state  that  in  my  opinion 
the  Alabama  River  is  "  worthy  of  improvement,"  as  proposed. 
Very  respectfully,  your  obedient  servant, 

PHn.iP  M.  Price, 
Captain^  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Ungineers,*r.^.  A, 
(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 

[Fint  indoraement.] 

XJ.  S.  Engineer  Office, 

SouTHW^EST  Division, 
yew  YorJcj  December  18, 1890. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 
I  concur  in  the  opinion  of  the  district  officer,  that  this  river  is  worthy 
of  improvement,  tor  the  reasons  stated  herein. 

C.  B.  Comstock, 

Colons  of  Engineers, 
Bvt  Brig.  Gen.,  U.  8.  A., 

Division  Engineer. 


report  of  mr.  c.  b.  perot,  assistant  enoiniskr. 

United' States  Engineer  Office, 
Montgomery,  Ala.,  November  5, 1890. 

Captain:  In  accordance  with  yonr  letter  of  September  24, 1890, 1  have  the  honor 
to  herewith  submit  the  following  report  as  to  the  necessity  of  a  further  survey  of  the 
Coosa  and  Alabama  rivers,  with  a  view  of  ascertaining  the  practicability  and  the 
estimated  cost  of  a  6-foot  channel  from  Wetumpka,  situated  at  the  foot  or  the  reef* 
in  the  former,  to  the  mouth  of  the  latter,  a  distance  of  322^  miles. 

A  disconnected  instrumental  survey,  between  the  limits  above  specified,  was  made 
under  the  direction  of  Maj.  A.  N.  Damrell  in  1875,  and  the  report  is  to  be  found  in 
that  of  the  Chief  of  Engineers  of  1876,  page  499,  part  I. 

The  amount  allotted  for  the  examination  at  that  time  did  not  justify  any  extended 
or  connected  survey.  Consequently  only  the  more  important  obstructions  were  care- 
fully investigated,  a  cursory  examination  of  the  smaller  islands,  bars,  and  shoals 
made,  and  the  reaches  of  the  river  merely  sounded.  While  the  detailed  features  of 
all  the  bars  have  materially  changed  since  that  date,  the  general  characteristics  have 
remained  unaltered,  so  that  the  information  and  data  then  secured,  and  that  fur- 
nished by  the  surveys  of  the  more  important  bars,  etc.,  made  during  1889,  together 
with  the  knowledge  of  the  river  gained  during  the  progress  of  the  present  improve- 
ment, will  furnish  as  accurate  and  reliable  data  upon  which  to  base  an  estimate  of 
cost  and  a  general  project  for  a  6-foot  channel  as  would  be  gained  from  any  stirvev 
made  at  this  time,  for  by  the  time  the  funds  for  starting  the  work  would  be  maile 
available  other  alteratitms  will  have  probably  taken  place,  rendering  a'  survey  of 
each  locality  necessary  before  detomiining  on  the  plan  of  improvement.  Tliereiow 
I  would  respectfully  suggest  that  no  survey  be  made  now,  and  that  a  Hufliticnt 
amount  be  added  to"  the  estimated  cost  to  cover  the  expense  of  such  examination  as 
may  from  time  to  time  be  required. 

l^he  estimated  cost  of  improving  the  channel  of  these  rivers  to  a  depth  of  4  feet 
from  Wetumpka  to  the  mouth  of  the  Alabama  was,  according  to  the  report  of  1870, 
$229,741. 
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The  total  amouut  aiipropriatert  toward  tliis  iiiiprovcmont  up  to  June  30,  1890,  was 
$1H5,000,  and  tho  work  done  ban  resulted  iu  seourin;^  a  depth  of  4  feet  at  low  w^ter, 
permitting  an  nninterrui) ted  navigation  during  the  tMitire  year  to  boats  of  tliat  draft, 
and  to  those  drawing  5^  feet  or  less  during  9  montlis,  aiul  also  in  securing  a.chAn- 
nel  comparatively  free  of  lo^s  and  snags,  and  in  clearing  the  banks  of  overhanging 
timber  dangerous  to  navigation,  whereas,  at  the  time  the  survey  was  made,  '4t8  use- 
fulness was  marred  by  many  barH,  shoals,  and  reefs,  and  collection  of  logs,  at  many 
of  which  points  the  low-water  depth  is  reduced  to  Z^  and  even  2^  feet."  The  entire 
river  was  much  obstructed  by  logs  and  snags  that  were  embedded  in  the  main  chan- 
nel and  chutes,  and  the  banks  lined  with  dangerously  overhanging  timber.  A  very 
large  portion  of  the  amount  so  far  ajipropriated  has  been  expended  in  removing  the 
logs  aud  snags  and  overhanging  timber,  also  in  maintaining  the  improved  condition 
of  the  river  by  the  removal  of  the  annual  accumulation  of  similar  obstructions 
brought  into  the  channel  aud  chutes  by  freshets  and  fallen  timber,  from  the  caving 
and  washing  of  the  banks.  Nothing  has  been  expended  on  shore  protection,  aud  but 
a  small  proportion  in  contracting  the  stream  to  its  normal  width  by  jetties;  this  has 
been  due  to  the  small  amouut  of  the  annual  appropriations.  However,  in  every  in- 
stance where  jetties  have  been  constructed  and  remained  in  good  condition,  a  depth 
of  6  feet  has  been  secured  at  low  water,  and  the  channel  very  much  straightened. 

The  general  width  of  the  Alabama  River  ranges  from  500  to  600  feet,  and  wherever 
this  width' is  exceeded  the  bars,  shoals,  etc.,  are  to  be  found.  In  the  open  reaches, 
often  many  miles  in  length,  the  depth  at  low  water  ranges  from  8  to  25  feet;  the 
rate  of  inclination  is  nearly  uniform  and  the  fall  at  the  bars  is  not  materially  in- 
creased over  the  average,  which  is  about  4  inches  per  mile ;  the  current  nowhere  ex- 
ceeds 1^  miles  per  hour  in  the  reaches,  and  no  excessive  velocity  is  to  be  found  in 
any  of  the  chutes  except  at  and  below  the  junction  of  the  Coosa  and  Tallapoosa 
rivers,  where  the  velocity  reaches  the  maximum  of  about  3.1  miles  per  hour,  and 
the  distance  between  the  bars,  etc.,  ranging  from  one-half  to  12  miles,  with  an  abund- 
ant volume  of  water  at  all  seasons;  the  improvement,  therefore,  at  each  locality  will 
be  comparatively  independent  and  will  have  but  little  effect  upon  those  above  or 
below.  The  great  similarity  in  the  general  characteristics  of  all  the  obstructions 
admits  the  adoption  of  a  uniform  method  of  improvement  along  the  entire  river,  and 
plans  and  estimates  can  be  safely  submitted  t-o  carry  it  out  on  any  scale  that  may  be 
contemplate<l,  or  any  future  development  of  commerce  may  justify. 

The  estimate  herein  submitted  is  for  maintaining  the  improvement  by  the  removal 
of  logs,  snags,  and  other  obstructions  from  the  channel,  also  overhangui|^  trees  from 
the  banks  where  they  interfere  with  navigation;  to  protect  rapidly  caving  banks; 
to  construct  works  of  contractions  where  needed ;  to  increase  the  depth  at  low  water 
to  6  feet ;  to  excavate  rock  reefs  and  bars,  where  the  material  is  such  as  will  not  scour 
to  conform  to  the  improved  channel,  and  finally  to  carry  out  in  connection  with  this 
work  a  detailed  survey  of  the  bars,  shoals,  islands,  etc.,  wherever  necessary. 

Estimate  of  cost  of  improving  the  Coosa  and  Alabama  rivers  from  Wetumpka  on 
the  former  to  the  mouth  of  the  fatter,  an  estimated  distance  of  322  miles : 

Estimated  cost  of  works  of  contraction  and  shore  protection $305, 871 

Estimated  cost  of  snagging  operations 30, 000 

Estimated  cost  of  surveys,  supervision  of  work,  contingencies,  etc.,  15  per 
cent 50,380 

Estimated  total  cost 386,251 

The  Coosa  and  Alabama  rivers,  upon  completion  of  the  improvements  now  in  course 
of  construction,  will  have  a  total  navigation  length  as  follows: 

Miles. 

Oostenaula  and  Coosawatteo  rivers,  Georgia,  to  Rome,  Ga - 105 

Coosa  River,  Georgia  and  Alabama,  from  Rome,  Ga.,  to  the  junction  with  the 

TaUapoosa  River 315 

Alabama  River,  Alabama,  from  the  junction  of  the  Coosa  andTallax)oosa  rivers 

to  the  junction  with  the  Tombigbee  River,  forming  Mobile  River 312 

Mobile  River  to  Mobile,  Ala. ,  at  head  of  Mobile  Bay 44 

Mobile  Bay  to  Gulf  of  Mexico 36 

Total 812 

Tallapoosa  River,  Alabama,  from  Tallasseo,  Ala.,  to  junction  with  the  Coosa 

River 48 

Cahawba  River,  Alabama,  from  Centreville,  Ala.,  to  junction  with  the  Ala- 
bama River 88 

Total  navigable  mileage 948 

This  river  system  drains  one  of  the  must  fori  i If  si'ctinns  in  agricultural  products 
and  the  wealthiest  in  valuable  timber,  buildiug  stoucs  aud  marbles,  coal  fields,  and 
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iron  deposits  in  the  South,  and  all  the  conunerce  that  may  be  developed  in  this  sec- 
tion by  the  improvement  now  in  progress  on  these  rivers,  and  which  may  seek  th«« 
coast  or  foreign  markets  by  water,  must  be  transported  on  the  Alabama  Kiver.  This 
large  a<lditional  basiness,  independent  of  the  coal  and  iron  shipments  from  theCcHsa 
and  Cahawba  and  the  log  and  timber  rafts  from  all  four,  added  to  that  at  present  on 
the  Alabama,  will  require  steamers  of  greater  capacity  and  draft  than  are  no^vr  in 
this  trade,  thereby  necessitating  a  greater  depth  at  low  water.  The  business  on  ihe> 
Alabama  has  more  than  doubled  since  1884.  The  amount  reported  for  that  year  -wms 
$4,438,732;  the  most  conservative  estimate  of  the  total  value  of  that  of  the  year 
ending  September  1, 1890.  places  it  in  rotmd  numbers  at  $10,000,000.  The  nature  oi 
this  business  has  changea  in  this  respect,  that  a  much  larger  proportion  of  it  is  now 
done  in  the  upper  river  between  Selma  and  Montgomery  than  in  previous  years. 

The  accompanying  tabular  statement  of  the  condition  of  the  Alabama  River  Octo- 
ber 1, 1890,  was  compiled  from  information  obtained  from  the  report  of  Mr.  G.  B. 
Yuille  of  the  survey  made  in  1875,  from  pilots  and  steamboatmen  and  firom  obsedrva- 
tions  and  surveys  made  by  me  during  the  jjast  year.  The  width  of  the  ohaiinely  as 
given  in  the  last  column  of  the  statement,  is  for  the  most  part  an  approximate  esti- 
mate. Nine  of  the  most  important  and  serious  obstructions,  however,  are  from  accu- 
rate detailed  surveys  made  during  1889,  and  are  as  follows ;  Hadnot  Bar,  Gardner 
Island,  Yellow  Jacket,  Hobbs  Island,  Stein  Island,  Haines  Island,  Carter  ShoalB, 
Aberdeen  Wrecks,  and  the  Cut-Off. 


Statement  of  theamditian  of  the  channel  of  the  Alabama  Biver  at  the  various  bars,  ialande, 
and  8hoal8  from  the  itmcUon  of  the  Coosa  and  Tallapoosa  rivers  to  the  mouth  of  ike 
AlaJ>ama  River,  October  X,  189Q. 


li 
II 


IfaiiiA. 


Condition  of  channel. 


Natnre  of  bottom. 


Minimum 

depth  at 

low  water. 


Hinimizm 
width  of 
channel  at 
lowwater 
(estfmatod). 


MiUt 

17i 

17 
14| 


13 


111 


10* 


18 
14 

15 

18 

18J 

19 

ai 

21i 


Tallapoosa  Bar . 


Big  Bend  Bar . 
Glenn  Chute.. 


Coosada  Island . 


Gun  Chnte . 


Bock  Shoals. 


Lexington  Bar 

liar  above  Montgomery 

Montgomery 

I  /  pper  of  Three  Chutes* 
Midille  of  Three  Chutes 
l^ower  of  Three  Chutes 
Ganse  Upper  Bar  .. 
( Timse  Lower  Bar  . . 

The  Rocks 

Duncan  Bar 

lieesoBar 

Cox  Bar  


BCas   materially   changed 

since  survey  of  1875. 

...do 

Fair  run;  straights  than 

in  1875,  the  &  having 

washed  away  to  some 

extent. 
Channel  fair,  but  Aill  of 

logs,  removal  of  which 

is  all  that  is  needed  at 

this  point. 
Snags,  loes,  and  leaning 

timber,  if  taken  out  will 

do. 
Is  crooked  and  runs  in  bad 

shape  around  lower  end 

of  bar. 
Fair,  but  narrow  channel . . 
Good 


Gravel 

Rock 

Bock  and  gravel . 


Feet. 
Unknown. 


F6tU 
Unknown. 


.do. 


Gravel.. 


.do. 


Rook  and  gravel . 


Gravel. 
...do.. 


Washington  Bar . 
Hadnot  Bar* 


Catoma  Bar 

Possum  Bight 

Miintu'k  iH&nd 

Tuniipsoed  Bar 

TallnwasHee  Creek  Bar 

TallawjiHHee  ^va 

Hii  ffinan  Bar 

Ko  wport  liar 

Tight  Eye,  or  Alex- 
ander. 


Channel  across  river 

Channel  fair 

Channel  fair,  but  dose — 

...do 

Channel  crooked 

Channel  good 

Channel  crooked 

Channel  good 

Channel  fair,  depth  in- 
creased this  year. 

Channel  fair 

Channel  fair,  but  very  nar- 
row. 

Channel  across  river 

Channel  good 

Channel  fair 

...do 

Channel  good 

...do..... , 

...do 

...do 

Channel  good,  but  close. . . 


Gravel  and  sand  . 

...do 

...do 

...do 

...do 

Rock 

Gravel 

...do 

...do 


Rock  and  gravel. 
Gravel 


...do 

...do 

...do 

...do 

...do 

Rock  in  bottom  . . 

Gravel 

Rock  and  gravel. 
Gravel 


.do. 


100 


100 


IQO 


75 


00 

150 


60 
«> 
GO 
60 
TO 
125 
125 
125 
130 

140 
50 

100 
150 

76 

00 
100 

75 
100 
100 

fiO 


*  Contraction  works  have  been  constructed,  but  are  non  more  or  less  destroyed. 
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Statement  of  the  candiHon  of  the  channel  of  the  Alabama  Biver,  etc. — Contiutied. 


^3 


Kamo. 


ConditioiL  of  ohanxMl. 


Nature  of  bottom. 


Minlniuin 

depth  at 

low  water 


Hinimtmi 
width  of 
channel  at 
low  water 
(eatimated). 


MQea 
30 


36 
37 

89 

40 

424 

43 

45 

46| 

4» 

52J 

53 


68| 

69 
60 


NnnnBar 

Swift  Creek  Bar 

Cioltton  Har 

Dutch  Island 

Cypreea  Creek  Bar. . . 
Indiiin  Holy  Ground 

Bar. 
Gordon  Bar 


Channel  good 

...do..... 

Channel  good,  but  close. . 

...do..... 

...do 

...do 


.do. 


Edward  Bar 

House  Blnff  Bar 

Edwards  Shoals , 

TyusBar 

Haroldson  Bar 

GieshamBar 

liar  above  Benton  . . . 
Big  Swamp  Creek  Bar 
Bar  below  Benton  . . . 

Woods  Bar 

Morgan  <or  Stewart) 
Bar. 

Hooper  Bar 

Giraffe  Bar 

Upper  Brother  Bar  . . 
Lower  Brother  Bar  . . 

Creek  Shoala 

Gaston  Bar 


.do. 
.do. 
-do. 


Channel  divided  and  bad . 

Channel  good 

...do..... 

Channel  fair 

Channel  good 

...do... 

Channel  fair 

Channel  good 


Gravel 

...do 

...do 

...do 

...do 

Gravel  and  rock 

at  foot. 
Gravel,  with  some 

rock. 
Gravel  and  rook.. 

Gravel 

...do 

...tlo 

...do 

Gravel  aiid  rock  . . 

Gravel 

...do 

...do 

Soapstone 

Gravel 


FmL 


.do. 


.do., 
.do., 
.do. 


.do. 


OldHeUBar 

Gardner  Island* . 


64 

654 

664    S«r    below  Gardner 

Island. 
694     ^Ts.  Bat.  Smith  Bar 

71  I  Cunningham  Bar 

72  I  Fish  Trap  Bar... 
I 

73  I  Soapstone  Bar  ... 


Channel  good,  bnt  bad  for 

tows  on  account  of  rocks 

in  bend. 

Channel  good 

Channel  crooked,  narrow, 

variable,     troublesome, 

and  obstructed. 
Channel  good 


...do 

.do. 


...do 

...do 

...do 

...do 

Gravel  and  rock  . 
Rock 


Gravel 

Gravel,  rook,  and 
dams. 

Gravel 


764 
78^ 

79 
794 

80J 


81 


834 


90^ 

95 
100 
102 
103 

1054 
106 


1074 

llOi 
113 
114 
115 

118 


Tarver  Bar  — 
Komegay  Bar  . 


Tipton  Bar 

Second    bar    above 
Selma. 
First  bar  above  Selma. 


Channel  good,  but  very 
close. 

Channel  crooked  and  vari- 
able. 

Channel  good 

Channel  good,  wreck  at 
foot. 

Channel  good 

...do..... 


Gravel  and  rock  . . 

Rock 

Gravel  with  rock 

at  foot  of  bar. 
Rook 


Gravel.. 
...do.. 


.do. 
.do. 


Channel  good,  bnt    very 
close. 


Selma 

Valley  Creek  Bar. 


Gravel  with  rook 
above  mouth  of 
creek. 


Tight  Eye  No.  1  Bar. 


Cade  Bar 

King  Bend  Bar... 

Cloud  Bar 

Watt  Bar 

Matthew  Bar 

King  Bar 

Turkey  Ford  Bar . 

MitcheUBar 

Mary  Taylor  Bar. 


Whites  Bluff  Bar. 


Channel  good,  but  full  of 

logs. 
Channel  good,  but  close  . . . 


Channel  good 

...do 

Channel  good,  loggy . ., 

Channel  good 

...do 

Channel  good,  but  close  . . . 
Channel  good,  variable  in 

depth. 

Channel  good , 

Channel   ^ood,  but    very 

close,  with  sunken  coal 

barge  at  head. 
Channel  good 


Gravel 

Gravel  with  rock 
along  shore. 

Gravel. 

...do 

...do 

...do 

...do 

...do 

Gravel  and  rock  . . 


Gravel. 
...do.. 


RitiemanBar   

Upper  Sist<er  Bar 

Middle  SiRt^r  Bar 

Lower  Sister  Bar  . . .  < 

Providence  Bar 


..do. 
.do. 
.do. 


Channt'l  good  but  very 

done. 
Chauuelgood 


Gravel  and   rock 
bowlders. 

Gravel 

...do 

...do 

...do 


.do. 


Feet. 


100 
100 
60 
60 
66 
70 

75 

75 
75 
75 
50 
70 
100 
100 
100 
100 
100 
100 

100 
60 
75 
75 
70 
50 


60 
50 


100 

100 
100 
40 

50 

100 
100 


65 
50 


75 

40 

100 
100 
60 
«0 
100 
50 


70 
40 


40 


70 
40 


70 


*  Contraction  works  have  been  constructed  and  still  remain  in  fair  condition. 
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Statement  of  ike  condition  of  the  channel  of  Ike  Alabama  River,  etc. — Continoed. 


•  O 


Name. 


Condition  of  channel. 


Katare  of  bottom. 


Maximnm 
depth  at 
low  water. 


wiflf  li  ,•: 
ckonu* ;  ..t 
lo-«r  \rat»r 


MiUk 
119i 


134i 
140^ 
143^ 

144^  I 
148^ 
149    I 
149i 

15U 

ir>2i 

163 

160 

169 

169| 

173i 

174J 

176 

177i 

179| 


185^ 
18(3^  I 
19U 
198    I 
203     , 


208 


210 

22i>i 

227 

234^ 

236i 

240* 

243 

244 

lil7 

252 

254J 

258 

264 

26.-VJ 

276J 

277i 

to 

293^ 


Portland  Upper  Bar  . . 

Portland  Lower  Bar  . , 

Lexington  Bar 

Hurricane  Olutt'  Bar. 

St  John  Bar 

Canton  Upper  Bar. . . 
Canton  Lower  Bar 


Channel    good,  but    very 
close. 

...do , 

Channel  good 

do. 
do. 


Young  Bar 

Mlxon  Bar 

McGuire  Bar 

Kar   above  Prairie 
Blufi. 

Miller  Ferry  Bar 

Prairie  BlnlTShoalB.. 

Evans  U]>per  Bar 

Evans  Lower  Bjw 

Yellow  Jacket  Bar* . . . 

Hobb  Island* 

Purslev  Creek  Shoals. 

BhMks  Bluff  Bar 

Tait  Bar 

Wilcox  Bar 


McNeU  Bar. 


Channel  good,  but  loggy . . . 
Cliannel  good,  but  Toggy 
and  close. 

Channel  good 

— do 

Channel  good,  but  close  . . . 
Channel  good 


Channel  good,  but  close  . . . 

Channel  good 

Channel  good,  but  close 

Channel  good 

...do..... 

...do 

...do 

...do 

...do 

...do 


Montgomery  Bar  . 

OhioBar.... 

Stein  Island 

Bates  Bar 

Haines  Island t ... 


Channel  good,  with  wrecks 
at  heau'of  bar  and  in  way 
of  tow. 

Channel  good 

...do 

Channel  good,  but  close  . . . 

Channel  good 

Channel  very  crooked 


Stabler    Woodvard 
Rock. 

Silver  Creek  Shoale. . . 

Pigeon  Creek  Bar 

Mrs.  Gray  Bar 

Flynn  Bar 

Shackloford  Bar 

Jewett  Bar 

Carter  Shoals 

Krwiii  Bar. 

Williniuson  Bar 

Choctaw  Bar 

Mattlu'wson  Bar , 

Tait  Shoals 


A  small  pile  of  rook  in  cen- 
ter of  river,  good  depth 
around  it. 

Channel  good 

do. 


.do. 
.do., 
.do. 


.do. 
.do. 
.do. 
.do. 


Earle  Bar 

Wroeks  of  the  Aber- 
deen, etc. 

Cutoff  Bar* 

f  Old  Cnt-off  Bar 

<  Month  oftheAlaba- 
i     ma  River 


.do. 

...do 

Channel  good,    wreck  at 

hoad  of  shoals. 

Channel  gotni 

...do..... 


.do. 


.do., 
.do.. 


Gravel. 


Fe4t. 


...do 

Soapstone  . 

Gravel 

...do 

...do 

...do 


...do 

...do 

...do 

Gravel  with  rock 

at  foot. 

Gravel 

...do 

....do 

...do 

...do 

...do 

Rock 

...do 

Gravel 

Gravel  with  rock 

at  lower  end. 
Shelving  rock 


Gravel 

...do 

...do 

...do 

Gravel  with  rock 
at  Le&^gt^t  and 
Cobb  Landing. 

Rock 


Rock  at  foot 

Gravel 

...do 

...do 

...do 

Gravel  and  sand. 

...do 

...do 

...do 

...do 

...do 

...do 


.do. 
.do. 


•do. 
.do. 


6 
5 

4 

6 

6to30 


F'eet. 


9i' 


T.> 
6k) 


100 

\^ 

110 


150 


75 
lUO 
100 
100 
TO 
79 
Ttf 
IW 
50 
W 
70 
75 

m 

ItX) 
75 
560 


*  Contraction  works  have  been  constructed  and  stlU  remain  in  fair  condition, 
t  Contraction  works  have  been  ooustructed,  but  are  now  more  or  leas  destroyed. 


Respectfally  submitted. 


Capt.  P.  M.  Price, 

Corjjn  of  Enyinevra,  U,  S.  A, 


C.  B.  Percy, 

Assistant  EngiiMer, 
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APPENDIX  Q. 


IMPROVEMENT  OP  CERTAIN  RIVERS  IN  ALABAMA  AND  MISSISSIPPI,  OP 
BOGUE  CmTTO,  LOUISIANA,  AND  OF  HARBORS  AT  MOBILK,  ALABAMA, 
AND  BILOXI,  MISSISSIPPI. 


REPORT  OF  MAJOR  A,  N,  DAMRELL,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1S91,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS, 


1.  Mobile  Harbor,  Alabama. 

2.  Warrior  and  Tombigbee  rivers,  Ala- 

bama and  Mississippi. 

3.  Black  Warrior  River,  Alabama,  from 

Tuscaloosa  to  Daniels  Creek. 

4.  .Noxubee  River,  Mississippi. 

5.  Pascagonla  River,  MiHsissippi. 

6.  Cbickasahay  River,  Mississippi. 

7.  Bluff  Creek,  Mississippi. 


8.  Leaf  River,  Mississippi. 

9.  Harbor  at  Biloxi  Bay,  Mississippi. 

10.  Pearl  River,  Mississippi,  below  Jack- 

son. 

11.  Pearl    River,    Mississippi,    between 

Jackson  and  Carthage. 

12.  Pearl    River,    Mississippi,    between 

Edinburg  and  Carthage. 

13.  Bogue  Chitto,  Louisiana. 


EXAMINATION. 

14.  Sucamochee  River,  Alabama,  from  its  mouth  to  the  Mobile  and  Ohio  Railroad 
Bridge. 


United  States  Engineer  Office, 

Mobile^  A/a.,  July  x^O,  1891. 
General:  I  have  the  houor  to  forward  herewith  animal  rei)orts  for 
the  fiscal  year  ending  June  30,  1801,  for  the  works  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

A.  N.  Damrell, 
Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey,      • 

Chief  of  Engineers,  U,  S,  A. 


Qi. 

IMPROVEMENT  OF  HARBOR  AT  MOBILE,  ALABAMA. 

The  improvement  of  the  channel  of  the  harbor  at  Mobihs  Ala.,  was 
begun  by  the  General  Government  in  1827,  the  depth  of  water  then 
being  5J  feet  through  Choct^iw  Pass  and  8  feet  on  JJog  Kiver  Bar. 

1771 
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The  following  appropriations  were  made: 

Hv  act  of  Congress — 

May  20, 1826 $10,000.00 

March  2,  1829 20,0Oaa) 

.JnDe24,  1834 10,000.00 

Mavch3,  1835 17,997.6it 

March  3,  1837 50,000.00 

.    Jiily7,  1838 50,00a.cO 

Augusts,  1852 50,000.00 

207,997.e0 
By  act  of  Congress  March  3,  1857  (relief  claim) 20,8^08 

Total 228.8aO.68 

The  result  obtained  was  a  channel  10  feet  deep  and  200  feet  wide 
through  the  pass,  and  the  same  depth,  with  an  unknown  width,  over 
the  bar.  In  1860  the  channel  through  the  pass  was  found  to  have 
shoaled  to  7J  feet,  the  depth  of  water  on  the  bar  remaining  the  same- 
No  further  improvement  was  attempted  until  1870. 

From  1870  to  1875  the  following  amounts  were  appropriated  for  the 
purpose  of  obtaining  a  depth  of  13  feet: 

By  act  of  Congress — 

July  11, 1870 $50,0PO 

March  3, 1871 ...1 50,000 

June  10, 1872 7o,00O 

March  3, 1873 100;0OO 

June  23, 1874 100,000 

March  3,1875 26,000 

Total 401,060 

This  amount  was  expended  in  dredging  a  channel  13  feet  deep  and 
300  feet  wide  from  the  mouth  of  the  Mobile  Eiver  through  Choctaw 
Pass,  and  13  feet  deep  and  200  feet  wide  tlirough  Dog  River  Bar  to  the 
13-foot  curve  in  the  bay.  The  work  was  completed  in  1876  and  the 
channel  remained  praetically  as  it  was  dredged  until  operations  were 
commenced  under  a  new  project  to  obtain  a  depth  of  17  feet.  In  1878 
a  survey  was  directed  to  be  made  in  order  to  determine  wliether  the 
existing  channel  could  be  improved  to  a  depth  of  22  feet,  and  for  this 
purpose  Congress,  by  act  of  June  18,  1878,  appropriated  the  sum  of 
$10,000. 

The  survey  was  made  and  a  report  was  submitted  to  the  Chief  of 
Engineers,  suggesting  several  plans  of  improvement.  In  March,  1880, 
it  was  decided  to  continue  the  former  improvement  by  dredging  to  a 
depth  of  17  feet,  witli  a  uniform  width  of  200  feet,  from  the  17-foot 
curve  in  Mobile  Eiver  to  the  curve  of  the  same  depth  in  the  lower  bay, 
the  estimated  cost  being  $820,000.  From  1878  to.  June  30, 1887,  the 
following  amounts  were  appropriated : 

By  act  of  Congress — 

June  18, 1878  (survey) $10,000 

March  3, 1879 .'. 100.000 

June  14, 1880 125,000 

March  3, 1881 100,000 

AugnBt2.  1882 125.000 

July  5, 1884 200,000 

August  6, 1886 iH),000 

Total : 750,000 
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Statetnent  of  work  done  under  the  above  appropriaiione. 


Date  of  iiot. 


Mar.  18,1879 

June  14,1880 

Mar.  3,1881 

Aiij;-  2,1882 

Jnlv  5,1884 

Aug.  6,1886 


Kame  of  contractor. 


Contract 

price, 
measured 
in  scow. 


I  George  C.  Fobes  &,  Co  . 


G.  L.  Txjng. 

K.  Mo<ire 

Tobias  Burke. 
K.Moore 


Total. 


Cents. 
12.3 

11.7 
12.3 
9.0 
9.5 


Cnbio 

yards  re- 

mored. 


1,610.804 
724,730 
888.093 

1,920,438 
820,851 


5,978,919 


Commenced. 


Feb.  19,1881 

Mar.  21,1882 
Jan.  24,is»;i 
Sept.  19, 1884 
Oct     2, 1880 


Completed. 


Nov.  9, 1882 

Jan.  24, 1K8J 

Ffh.  9, 1884 

June  15, 1880 

Apr.  25,1887 


The  channel  of  17-foot  depth  was  opened  to  a  width  of  76  feet  in 
1882  and  was  widened  to  180  feet  in  1889,  and  practically  completed. 

During  this  time  vessels  have  passed  through  with  a  maximum  draft 
of  18  feet,  but  owing  to  a  filling  in  the  cut  at  the  lower  end  the  drafb 
has  been  generally  limited  to  16  feet. 

February  6,  1885,  a  project  was  submitted  for  the  improvement  of 
Mobile  River  and  Harbor,  with  a  view  to  securing  23  feet  depth  of 
water  by  eidarging  and  deepening  by  dredging  the  channel,  which, 
since  1870,  has  been  deepened  in  that  manner,  first  from  9  to  13  fe^t, 
and  then  from  13  feet  to  17  feet.  The  estimated  cost  of  the  23-foot 
])r()ject,  with  extension  made  by  act  of  September  19, 1890,  is  $2,043,800, 
made  up  as  follows: 
Completion  of  17-foot  channel  (in rinding  removal   of  material  filled  in 

cut)  npon  which  estimate  for  the  23-foot  cut  wa«  baeed $282, 000 

Dredging  channel  280  feet  wide  on  top  of  cut  and  central  depth  of  23  feet . .  1, 500, 000 
Removing  material  that  will  fill  in  during  progress  of  work  on  23-foot 

channel  (durinff  3  years) 198,000 

Dredging  channel  in  Mobile  River  up  to  Chickasabogue  280  feet  wide  and 

23£t^et  deep .' «3,800 

Total ...: 2,043,800 

To  which  must  be  added  $60,000  per  year  after  this  fiscal  year  for  re- 
moving material  that  will  fill  in  during  the  progress  of  the  work. 

From  August  11,  1888,  to  the  end  of  this  fiscal  year  the  following 
appropriations  have  been  made: 

By  act  of  Congress — 

August  11,  1888 $250,000 

September  19, 1890 350,000 

Total 600,000 

Under  the  appropriation  of  $250,000,  made  by  act  of  August,  1888, 
work  was  commenced  in  October,  1888,  and  continued  to  the  middle  of 
February,  1890,  at  which  time  a  cut  had  been  made  80  feet  wide  and 
from  19  to  20  feet  deep  from  Mobile  to  where  that  depth  practically  ex- 
isted in  the  lower  bay. 

Under  the  appropriation  of  $350,000,  made  by  act  of  Congress  of 
S(»i)tember  19, 1890,  work  was  commenced  on  January  1, 1891,  and  con- 
tinued to  the  end  of  the  fiscal  year. 

Statement  of  work  done  under  above  appropriatiane. 


Contract 


OuMo 


i..t,of«^  »«»^tr-  u^s?id'>-">"">- 


I  in  8GOWB. 


moved. 


Aug.  11. 1888 
Sept  19, 1800 


I 


Alabama  Drfdir- 
ini;  nuU  J«  tty  | 
Coin  puny. 

yatioiiul  1)i-im1<; 
ing  Company. 


Cents. 
0 


12,312,295 


ComiDcmced. 


Completed. 


Pl*nt. 


lOct.  15, 1888  '  Feb.  17, 1890 


«Hi,oe4  I  Jan.     1,1891 


2  clam  -shell  dredges, 
4  scows,  2  tugs. 

SclAm-shoU  dretlges, 
8  scows,  and  4 
tugs. 
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Tahular  afatement  showing  the  channel  as  dredged  and  its  condition  June,  1S91. 


Dredged 

1881-1890. 

Examinations. 

^2 

fl 

Jnne, 

June,  J'nne. 

'5 

9 
« 

1889., 

1890-    lis&l. 

Locality. 

^ 

a«g 

e«§5  =  ! 

2  a 

fii^ 

& 

Cross  section  at — 

ja 

^  ^'% 

53      w  r    - 

"I 

s 

% 

i 

S2I 

e5l=:-i 

c 

5 

3 

1 

6* 

2^1:^1 

^ 

►2 

^ 

O 

e 

^^fe 

^^.^.c 

^\dt». 

Fett. 

Fttt. 

Ft^t. 

Feti. 

Ftet. 

JFeei.  Ff>± 

Initial  point  atmouth  of  Mobile 
River  or  Chain  Cluster  No.  1. 

145 

19-20  Chain  CI  uster  No.l. 

i 

620 

18.8 

2L.  4    2t'-  4 

Chain  Cluster  No.  1  to  Chain 

0.6 

330 

145 

19-20  Chain  Cluster  No.2. 

530 

20.1 

2L6     19.3 

anstcr  No.  2. 

) 

Chain  Cluster  No.  2  to  Upper 

Gap  light  stake. 
Upper  Gap  light  stake  to  Clus- 

0.45 

2,080 

145 

18-19  Upper   Gap  light 

700 

21.1 

20. i    21.. > 

0.64 

978 

245 

18-19  Cluster  No.  2 

700 

22.6 

2L9    21.6 

ter  No.  2. 

1 

Cluster  No.  2  to  Chain  Cluster 

No.  3. 
Chain  Cluster  No.  3  to  Lower 

L07 

2,259 

155 

18-19 

Chain  CI  uster  No.3. 

700 

21.1 

20.4    23.0 

1 

1.48 

2,182 

155 

18-19 

Lower  Gap  light 

700 

19.9 

20.3    iHi.O 

Gap  lif^ht  stake. 

stake. 

Lower  (iap  light  stakoto Clus- 

1.96 

2,565 

145 

19-21 

Cluster  No.  3 

700+ 

22.4 

22.2    'J-J-T' 

ter  No.  3. 

Cluster  No.  3  to  Cluster  No.  4. . 

2.46 

2.603 

145 

23-24 

Cluster  No.  4 

700+ 

20.3 

20.2   y^.'i 

Cluster  No.  4  to  Cluster  No.  5. . 

3.25 

4,194 

145 

23-24 

Cluster  No.  5 

700  + 

22.8 

20.6    -it^.o 

Cluster  No.  5  to  Cluster  No.  6. . 

3.50 

1,338 

145 

23-24 

Cluster  No.  6 

700+ 

22.6 

20.8'    2*^.5 

Cluster  No.  0  to  Cluster  No.  7. . 

4.02 

2,735 

145 

23-24 

Cluster  No.  7 

700  + 

21.3 

18.8    21'..^ 

Cluster  No.  7  to  Cluster  No.  8. . 

4.59 

2,998 

145 

23-24 

Clust-erNo.S 

700+ 

21.9 

19.6    -^i." 

Cluster  No.  8  t<»  Cluster  No.  9. . 

5.09 

2,6&4 

145 

19-21 

Cln8t4jrNo.9 

700  + 

22.3 

20.2;    2^.0 

Cluster  No.  9  to  Cluster  No.  10. 

6.61 

2,713 

145 

19-21 

Cluster  No.  10 

700+ 

21.7 

20.8    1?.6 

Cluster  No.  10  to  Cluster  No.  11. 

6.11 

2,655 

145 

19-21 

Cluster  Ko.  11 

700+ 

20.4 

19.0    18.4 

Cluster  No.  11  to  Cluster  No.  12. 

6.60 

2,610 

145 

19-21 

Cluster  No.  12 

700+ 

20.2 

19.0  r,.s 

ClusterNo.  12 14»  Cluster  No.  13. 

7.08 

2,501 

145 

19-21 

Cluster  No.  13 

700+ 

21.6 

19.3    18.  i 

Cluster  No.  13  to  Cluster  No.  14 . 

7.54 

2,418 

145 

19-21 

Cluster  No.  14 

700+ 

21.4 

19.41    IS-l 

Cluster  No.  14  to  Cluster  No.  15. 

8.03 

2,625 

145 

19-21 

Cluster  No.  15 

700+ 

21.1 

19.8    18.2 

Cluster  No.  If.  to  Cluster  No.  16. 

8.54 

2,666 

145 

19-21 

Cluster  No.  16 

700  + 

20.6 

19.3    17.  f* 

Cluster  No.  16  to  Cluster  No.  17 . 

9.03 

2.591 

145 

19-21 

Cluster  No.  17 

700+ 

21.8 

19.2    17.6 

Cluster  No.  17  to  Cluster  No.  18. 

9.52 

2,582 

145 

19L-21 

Cluster  No.  18 

700+ 

20.4 

19.1     17.8 

Cluster  No.  18  to  Cluster  No.  19. 

10.01 

2,616 

145 

19-21 

Cluster  No.  19 

700+ 

21.3 

19.  Oi    17.9 

Cluster  No.  19  to  Cluster  No.  20 . 

10.52 

2,659 

145 

19-21 

Cluster  No.  20 

700+ 

16.8 

19.71    18.0 

Cluster  No.  20  to  Cluster  No.  21 . 

11.00 

2,580 

145 

19-21 

Cluster  No.  21 

700+ 

16.5 

20.6    18.2 

Cluster  No.  21  to  Cluster  No.  22 . 

11.41 

2,550 

145 

19-21 

Cluster  No.  22 

700+ 

15.9 

19.6;    17.8 

Cluster  No.  22  to  Cluster  No.  23 . 

11.99 

2,590 

145 

19-21 

Cluster  No.  23 

700  + 

18.0 

19.2!    17.8 

Cluster  No.  «3  to  Clueter  No.  24 . 

12.45 

2,502 

145 

19-21 

Cluster  No.  24 

700+ 

17.9 

19.5    17.2 

Cluster  No.  24  tx)  Cluster  No.  25. 

12.94 

2,560 

145 

19-21 

Cluster  No.  25 

700+ 

17.6 

19.2    17.4 

Cluster  No.  25  to  Cluster  No.  26 . 

13.42 

2,535 

145 

19-21 

Cluster  No.  26 

700+ 

17.2 

18.7     17.1 

Cluster  No.  26  to  Cluster  No.  27  - 

13.91 

2,592 

145 

19-21 

Cluster  No.  27 

700+ 

15.7 

18.2,    17.2 

Cluster  No.  27  to  Cluster  No.  28 . 

14.40 

2,592 

145 

19-21 

Cluster  No.  28 

700-1- 

15.5 

18. 4:    17.0 

Cluster  No.  28  to  Cluster  No.  29 . 

14.99 

2,587 

145 

19-21 

Cluster  No.  29 

700+ 

15.0 

17.9    17. 1 

Cluster  No.  29  to  Cluster  No.  30. 

15.39 

2,620 

145 

19-21 

Cluster  No.  30 

700  + 

15.8 

18.3    16  7 

Cluster  No.  30  to  Cluster  No.  81 . 

15.91 

1,790 

145 

19-21 

Cluster  No.  31 

700+ 

16.0 

17.2:    \<^\ 

Cluster  No.  31  to  Cluster  No.  32- 

16.21 

2,580 

145 

19-21 

Cluster  No.  32 

700+ 

18.5 

VJ.T   16.  a 

Cluster  No.  32  to  Cluster  No.  33- 

16.71 

2, 650 

185 

19-21 

Cluster  No.  33 

700+ 

19,8 

17.41    If^* 

Cluster  No.  33  to  Cluster  No.  34. 

17.24!  2,750 

185 

19-21 

Cluster  No.  34 

700+ 

19.3 

16.7    16-0 

Cluster  No.  :U  1«  Cluster  No.  35. 

17.75 

2, 725 

185 

19-21 

Cluster  No.  35 

700+ 

18.6 

17.3    ^.1 

Cluster  No.  :{5  to  Clu.storNo.  36. 

18.27 

2,750 

185 

23-24 

Cluster  No.  36 

700  + 

19.3 

16.6    3n.7 

Cluster  No.  36  to  Cluster  No.  37. 

18.77 

2.615 

185 

23-24 

Cluster  No.  37 

700  + 

18.5 

15.9    21.5 

Cluster  No.  37  to  Cluster  No.  38. 

19. 25 

2,540 

185 

23-24 

Cluster  No.  38 

700+ 

18.9 

16. 5I    i::-- 

CI  uster  No.  38  to  Cluster  No.  39 . 

19.76 

2, 605 

185   23-24 

Cluster  No.  39 

700+ 

18.9 

16.6 

•S<.-5 

Cluster  No.  39  to  Cluster  No.  40. 

20,27 

2,705 

1851  23-24 

Cluster  No.  40 

700+ 

18.4 

15.9 

'£i.i 

ClusteV  No.  40  to  Cluster  No.  41 . 

20.69 

2,227 

185,  23-24 

Cluster  No.  41 

700+ 

19.8 

16.2 

22.7 

Cliister  No.  4 1  to  Cluster  No.  42. 

21. 29 

3,160 

185   19-21 

Cluster  No.  42 

700+ 

19.0 

15.8 

19.7 

Cluster  No.  42  to  Cluster  No.  43 . 

21.83 

2,824 

185l  19-21 

Clust^^r  No.  43 

700+- 

18.6 

15.6 

14.7 

Cluster  No.  43  to  Cluster  No.  44 . 

22.33 

2,660 

185'  19-21 

Cluster  No.  44 

700  + 

20.7 

16.7 

14.9 

Cluster  No.  44  to  Cluster  No.  45. 

22.94 

3,230 

185i  19-21 

Cluster  No.  45 

700  + 

17.8 

17.8 

1.'».4 

Cluster  No.  45  to  Cluster  No.  46. 

23.35 

2, 145 

185    19-21 

Cluster  No.  46 

7004- 

16.5 

17.5 

15.4 

Cluster  No.  46  to  Cluster  No.  47. 

23.89 

2,865 

185   19-21 

Cluster  No.  47 

700  + 

16.2 

17.9 

16.1 

Cluster  No.  47  to  Cluster  No.  48. 

24.40 

2,701 

185,  19-21 

Cluster  No.  48 

700+ 

17.0 

18.3 

16.1 

Cluster  No.  48  to  Cluster  No.  49. 

24.94 

2,833 

185   19-21 

Cluster  No.  49 

700+ 

17.0 

19.6 

17.0 

Cluster  No.  49  to  Cluster  No.  50 . 

25.49 

2,930 

185   19-21 

Cluster  No.  50 

700  + 

17.7 

20.4 

?J-« 

Cluster  No.  50 14)  Cluster  No.  51. 

25.91 

2,210 

186   19-21 

Cluster  No.  51 

700-}- 

18.6 

xB.e 

17.8 

Five  hundred  thousand  dollars  annually  is  the  least  amount  that  ca,n  be  used  in 
a  successful  prosecution  of  the  work. 


Digitized  by  VjOOQ IC 


APPENDIX   Q — ^REPORT   OP   MAJOR   DAMRELL. 


1775 


Money  statement 

July  1890,  "balance  unexpended $2,508.25 

Amonnt  appropriated  by  act  approved  September  19, 1890 350, 000. 00 

352, 508. 25 
June  30, 1891,  amount  expended  during  fiscal  year 59, 188. 57 

July  1, 1891, balance  unexpended 1 293,319.68 


July  1, 1891,  outstanding  liabilitiee $27,829.30 

July  1,  1891,  amount  covered  by  uncompleted  contracts..      244, 889. 32 


272,718.62 


July  1, 1891,  balance  available 20,601.06 

Amount  (estimated)  required  for  completion  of  existing  project 1, 443, 800. 00 

Amount  (estimated)  required  for  preservation  of  improvement 60, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1893 1,503,800.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  di  1866  and  1867. 


Abstract  of  proposals  for  improvinff  Mobile  Harbor,  Alabama,  received  and  opened  Novem- 
ber 20y  1890,  by  Maj,  A,  N,  Damrell,  Corps  of  Engineers, 

[Time  of  Gonunenodng  and  completing  work  in  accordance  vrith  specifications.] 


So, 


Kame  and  address  of  bidder. 


Anglo-Soathem  Constrnction  Company,  New  York,  N.  T.. 

H.  J.Fauria,  Ponsacola,  Fla 

Moore  &  Wrigh  t,  Portland,  Maine 

National  Drecfoing  Company,  "Wilmington,  Del 

Alabama  Dredging  and  Jetty  Co.,  Mobile,  Ala 

George  C.  Fobes  £Co.,  Baltimore,  Md 


Price  per 
cubic 
yard  of 

dredging 

Price  per 
cubic 
vard  of 

dredging 
clay. 

Genu. 
16 
40 
18 

Oentt. 
12 

p 

9 

19 
19 

COMMERCIAL  STATISTICS. 


Entrances  to^. 

Clearances  to— 

Description. 

Jane  30,  1891. 

June  30,  1890. 

June  30,  1891. 

June  30,  1890. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons,     i  Crew. 

No. 

Tons. 

107, 078 
34,649 
19,235 

Crew. 

Foreign 

Coaatwise 

American 

137 
130 
45 

37,781 
78,187 
15,601 

1,778 

2,184 

331 

144 
82 
81 

98,382 
50, 819 
29,056 

1,967 

1,509 

610 

149 
71 
60 

100,001 
37,955 
21,071 

1,772 
895 
481 

251 
66 
69 

2,171 
GtiO 
497 

TotaL.... 

312 

181.569 

4,293 

307 

178,257 

4,088 

280 

169^027 

3,148 

386 

160,962 

3,328 

Imports  and  exports. 


1891. 


Duties  on  imports  . . 

Tonnage  dues 

Hospital  collections. 
Misoellaneoas 


Total  collections... 

Exports  to  foreign  ports . 
Imports: 

Free 

Dutiable 


7, 560. 67 

4,945.50 

552.60 

1,255.60 


14,314.27 


5,556.74 

6, 317. 69 

267.00 

221.43 


12, 362. 86 


3,309,308.00 

73,883,00 
13,308.00 


3,371,298,00 

90,169.00 
6,654.00 
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Comparatif>e  statement  of  timber,  lumber,  etc,,  shipped  to  foreign  and  ooast%ris€  jpari*. 


Deecriptlon. 

1891. 

1890. 

1880. 

1S?1 

Lumber: 

Ton*. 
40,0.<>4 
31,123 

Tims. 

87,364 
11,792 

Tntm, 
28,278 
84,214 

1'  "'* 

Coastwise 

1-.  r- . 

Total  

71,177 

99,150 

62,492 

28  T-S 

Timber: 

Foreign 

62,292 

88.992 

39,182 

1,144 

27.1  a 

Coastwise                     

1  '44 

Total 

62,292 

33,992 

40,326 

2i.sl5 

Shingles: 

Foieifirn        ..................................................... 

129 
19 

136 
154 

90 
24 

m 

Coastwise 

4^) 

Total 

148 

289 

114  1 

tU6 

Staves: 

Foreign 

111 
83 

504 

2,588' 
392 

S21 

Coasts© 

Total .♦- 

194 

504 

2.980 

1 

01 

The  following  is  a  comparative  statement  of  the  nnmber  and  character  of  vessels  of 
greater  draft  than  13  feet  which  have  passed  through  the  dredged  channel  without 
any  material  detention  during  the  fiscal  years  ending  June  30,  1890  and  1891 : 


Steamships. 

Ships. 

Barks. 

Brigs. 

Schooners 
and  barges. 

Total. 

Draft  in  feet. 

& 

1 

^ 

1 

& 

1 

& 

1 

p. 
0 

1 

t3 

i 

1 

i 

i 

i 

i 

1 

t'i 

16 
14 
2 
1 

18     1 
16     2 
6   10 

11^ 
2,    9 

2 

7 
66 
3 
2 

i 

1 

"i 

2 
3 

1 

9 

1 

2 

3 

4 
3 

i|i 

3l|    9 
29,  21 
28  22 
16|  14 
4I    3 
41... 

36 

23 

6 

2 

iiil 

13    to  14 * 

li 
3 

6 
3 

6 
6 
21 
14 
3 

7 
53 

3 
10 

6 

1 

4 
3 

1 

4 
2 

1 

.»! 

30 
24 

11 
4 
2 

37  18 

14   to  15 

1 
4 
1 
1 

3 
3 

37  77 

16   to  16 

"lb 

1 

7 

61  •■57 

16   to  17      

1 

... 

n\  w 

17    to  17* 

]^\3 

17ito  18 

i    3 

—  |... 

Total 

20,     8 

4S 

80 

8 

7 

10 

8i  33 

43110 

80 

1 

6 

"J,     0 

12 

112  69 

67 

71 286246 

1 



XoTE.— The  apparent  discrepancy  in  the  nnmbers  of  vessels  arriving  and  departing  is  explained  by 
the  fact  that  many  craft  come  up  the  channel  drawing  less  and  go  down  drawing  more  than  13  feet 


Q2. 

IMPROVEMENT  OF  WAKRIOR  AND  TOMBIGBEE  RIVERS,  ALABAMA  XSd 

MISSISSIPPI. 

WARRIOR  RIVER. 

The  examination  and  partial  survey  of  the  river  from  Tuscaloosa  to 
Demopolis  was  made  in  1874,  and  report  thereon  may  be  found  in  the 
report  of  the  Chief  of  Engineers  of  1875,  Part  11,  page  16. 

In  its  original  condition  the  river  was  well  adapted  for  high-water 
navigation,  having  a  width  of  400  feet  at  Tuscaloosa,  gradually  dimin- 
ishing to  150  feet  near  its  mouth.    The  boating  stage  usually  lasted  5 
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months,  from  December  1  to  May  1,  the  depth  ranging  from  10  to  40 
feet,  and  the  only  obstructions  encountered  were  overhanging  trees, 
which  sometimes  carried  away  the  chimneys  of  steamboats  and  damagea 
their  upper  works.  Below  a  10-foot  stage  snags  became  troublesome, 
and  below  5  feet  navigation  practically  ceased. 
The  obstructions  to  low- water  navigation  were: 

(1)  !N'inety-four  bars  and  reefs  that  afforded  a  ruling  depth  of  12  to 
30  inches. 

(2)  Numerous  snags  and  sunken  logs,  chocking  up  the  bar  chutes, 
and  frequent  in  the  reaches  also. 

(3)  Overhanging  trees,  that  effectually  closed  narrow  chutes  even  if 
otherwise  open. 

The  improvement  of  the  Warrior  was  authorized  by  act  of  Congress 
of  March  3, 1875,  and  the  project  adopted  was  to  deepen  the  bars  by 
jetty  construction,  remove  snags  and  cut  down  overhanging  trees,  with 
a  view  to  obtaining  for  small  boats  a  low- water  channel  80  feet  wide  by 
4  in  depth. 

The  estimated  cost  of  the  improvement  was  $151,103.  Appropriations 
have  been  made  as  follows: 

Warrior  and  Tombigbee  livers: 

March  3, 1875 $^,000 

August  14, 1876 15,000 

June  18, 1878 28,000 

March  3, 1879 20,000 

Warrior  River: 

June  14, 1880 20,000 

March  3, 1881.... 10,622 

•      August  2, 1882 10,000 

July  5, 1884 12,000 

August  5, 1886 18,760 

August  11, 1888 18,000 

September  19, 1890 45,000 

Total 222,372 

Of  this  amonnt  $134,372  was  appropriated  for  the  Warrior,  and  $88,000 
for  Warrior  and  Tombigbee  jointly.  The  execution  of  the  project  was 
commenced  in  June,  1875,  and*  has  been  continued  for  an  average  an- 
nual period  of  4  months  up  to  November  10, 1885,  and  for  3  months 
in  1887,  the  work  being  confined  chiefly  to  the  removal  of  snags  and 
overhanging  trees.  Channel  deepening  by  jetty  construction  was  also 
attempted  upon  49  of  the  bars  affording  the  shoalest  water.  The  work 
in  1887  was  done  by  contract.  The  work  of  removing  snags  and  logs 
has  been  repeated  several  times  over  a  great  part  of  ttie  river.  Tins 
has  been  made  necessary  from  the  fact  that  land  slides  and  caving 
banks  every  year  throw  many  trees  into  the  river  that,  anchored  by 
their  roots,  obstruct  the  channel.  This  trouble  will  continue  untU  ster 
bility  shall  have  been  given  to  the  yielding  banks.  The  work  of  slop- 
ing and  revetting  needed  for  this  purpose  was  not  originally  contem-* 
plated,  but  as  the  necessity  for  it  became  apparent  an  experimental  sec- 
tion 3,000  feet  long  was  tried  in  1886,  costing  at  the  rate  of  $6,000  per 
mile.    This  has  proved  satisfactory. 

The  practical  results  thus  far  accomplished  may  be  stated  as  having 
lowered  the  navigable  stage  3  feet;  a  boat  with  600  bales  of  cotton  and 
drawing  4^  feet  passed  down  the  river  without  difficulty  on  a  stage 
barely  2  feet  above  low  water. 

Better  results  than  this  could  not  be  expected  in  continuing  the  old 
project,  because  the  slope  on  portions  of  the  river  is  such  that  the  low- 
water  discharge  will  not  give  a  uniform  depth  of  more  than  2J  feet  in 
ENa  9X ^112 
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COMMEBCIAL  STATISTICS. 


Articles. 

1B9L 

IStt. 

Cotton 

Totui, 

1,600 

685 

21 

5 

1,815 

Tma. 

Grain - - - 

Iron ^ 

17 

liuraber 

Gonerol  mercbauUiue , - - -     -      -  -  

1,011 

Total 

4,026 

4.877 

a  channel  of  80  feet  width.  Moreover,  the  statement  as  to  the  results  i 
obtained  holds  good  only  in  the  fall,  because  the  low- water  chutes  , 
around  the  bars  fie  out  the  current  during  high  water,  and  consequently 
AH  up.  The  soouring-out  process  does  not  keep  pace  with  the  faJl  of  I 
the  river  sur&ce  in  the  spring,  and  it  is  not  until  late  in  the  smniner  ' 
that  the  chutes  become  ftilly  opened. 

Prom  the  above  it  is  evident  that,  to  secure  a  4-foot  low- water  chaniiel  : 
of  navigable  width,  a  different  project  from  the  one  heretofore  worked  | 
under  had  to  be  adopted,  and  when  the  improvement  of  the  Black  War-  '• 
rior  River  above  Tuscaloosa  was  undertaken  for  the  benefit  of  the  recently  i 

developed  mineral  business  of  the  Upper  Wanlor,  it  was  evident  that  "^ 

tiie  6-foot  low- water  depth  adopted  in  that  project  should  be  extended  ' 

throughout  the  river  below. 

These  facts  being  recognized,  a  survey  of  the  Warrior  was  authorized 
from  Tuscaloosa  to  the  mouth,  in  order  to  get  the  data  necessary  for 
preparing  plans  and  estimates  for  the  improvement  of  the  river  on  scale 
desired. 

This  survey  was  commenced  in  the  summer  of  1887  and  completed  in 
the  fjdl  of  1889.  and  a  report  was  submitted  December  24,  1889,  pro- 
posing a  plan  oi  improvement  to  obtain  a  good  channel  with  a  minimmn 
depth  of  6  feet  at  lo\y^  water  by  a  system  of  dams  and  pneumatic  gates 
in  connection  with  snagging,  cutting  of  overhanging  trees,  bank  revet- 
ment, and  bar  improvement  at  an  estimated  cost  of  $677,000.  • 

Since  that  time  a  more  careful  study  of  the  data  obtained  by  the  sur- 
vey has  resulted  in  a  change  in  the  views  previously  entertained,  and 
a  belief  that  locks  similar  in  size  and  general  constniction  to  those  above 
Tuscaloosa  will  be  better  than  the  pneumatic  gates. 

The  work  on  the  river  during  the  fiscal  year  was  confined  to  the  prep- 
aration of  a  portion  of  a  suitable  plant  for  future  use  in  the  improve- 
ment of  the  river,  the  old  plant  having  been  completely  used  up  and  an 
attempt  to  do  the  work  by  contract  having  resulted  in  the  conviction 
that  it  was  more  economical  and  advantageous  to  do  the  work  by  day's 
labor.  This  plant  is  now  nearly  ready,  and  work  will  be  soon  com- 
menced by  removing  snags,  logs,  and  overhanging  trees. 

Money  statement 

July  1,  1890,  balance  unexpended $13,967.98 

Amount  appropriated  by  act  approved  September  19, 1890 45, 000. 00 

58,967.98 
June  30, 1891,  amount  expended  during  fiscal  year 21, 840.  S5 

July  1,  1891,  balance  unexpended 37,127.13 

(Amount  (estimated)  required  for  completion  of  existinff  project 532, 000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JTune  30, 1893  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Digitized  by  L:iOOQIC 


APPENDIX   Q REPORT   OF   MAJOR   DAMRELL.  1779 

TOMBIGBEE  RIVER  PROM  WAI^KER'S  BRIDGE  TO  FTJLTON. 

The  examination  of  this  section  of  the  Tombigbee  Biver  was  provided 
for  by  the  river  and  harbor  act  of  March  3, 1881,  and  again  by  the 
river  and  harbor  act  of  August  5, 1886.  An  examination  was  made 
under  the  first  act,  and  a  report  was  submitted  February  10, 1882, 
which  is  contained  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1882. 

Under  the  second  act  reference  was  made  to  the  examination  previ- 
ously made. 

For  the  improvement  of  this  section  of  the  river  the 

River  and  harbor  act  of— 

August  11, 1888,  appropriated $4,000 

September  19,  1890,  appropriated 4,000 

Total 8,000 

The  projected  improvement  was  the  opening  of  a  channel  for  high- 
water  navigation  from  Fulton  up  to  Walker's  Bridge  by  the  removal  of 
snags  and  overhanging  trees,  at  an  estimated  cost  of  $11,000.  Work 
was  commenced  at  Fulton  on  November  17,  1888,  and  continued  to  De- 
(jember  21,  1888,  when  work  was  suspended  pn  account  of  high  water. 
It  wiKS  resumed  as  soon  as  the  stage  of  water  woujd  permit,  March  15, 
1889,  and  continued  to  the  middle  of  August,  1889.  Work  under  ap- 
l)ropriation  of  $4,000,  made  by  act  of  September  19,  1890,  was  com- 
menced in  January,  1891,  at  Stevens  Field  and  carried  on  until  a  rise 
of  the  river  caused  suspension  on  February  4, 1891,  and  resumed  again 
in  March,  and  Walkei-'s  Bridge  was  reached  in  May  16,  1891.  On 
a<*count  of  high  water  during  March,  April,  and  3Iay,  1891,  considerable 
no4*.essary  work  had  to  be  passed  over;  it  was  deemed  best  to  return 
downstream  and  go  over  the  work  again  while  the  water  was  low.  The 
l>arty  working  down  stream  reached  Fulton  on  the  30th  of  June,  1891, 
and  completed  the  projected  improvement.  The  improvement  made 
will  not  be  permanent,  but,  owing  to  caving  of  banks  and  shifting  of 
channels,  wDl  require  reworking  from  time  to  time. 

The  following  obstructions  were  removed  during  the  fiscal  year  end- 
ing June  30,  1891 : 

Trees  puUed 454 

Trees  cut 2,888 

Lo.«jr»  removed .♦ 1,085 

Drifts  removed 4 

Stumps  removed 640 

The  results  obtained  by  the  improvement  are  as  follows:  Eafts  of 
timber  of  much  larger  size  than  formerly  can  be  floated  down  without 
breaking  them  up,  as  wa«  formerly  necessary,  on  a  stage  of  water  3J 
feet  above  low  wat<T,  and  barges  80  feet  long,  22  feet  beam,  and  4  fe<5t 
draft  can  be  used  when  the  water  is  5  feet  above  low  water. 

It  is  estimated  that  the  saving  in  freight  and  expense  of  transpoi-ta- 
tion  on  i\otUm  and  timber  and  other  supplies  will  be  not  less  than 
812,000  annuaUy. 

The  length  of  this  section  of  the  river  as  given  in  the  report  of  the 
preliminary  examination  (25  miles)  is  much  too  small. . 

Money  statement, 

July  1, 1890,  balance  unexpended $265.30 

Amount  ajipropriated  l>y  act  appro vc<l  September  19, 1890 4, 000. 00 

4, 265. 30 
June  tJO,  18Jn,  amount  expended  during  fiMcal  year 2, 782. 48 

July  i,  1891,  balance  unexpended 1,482.82 
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(Amount  (estimated)  required  for  completioii  of  existing  project $3, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  jear  ending  June  30, 1893      3,  O0Q.OO 
Submitted  in  compliance  with  requirements  oi  sections  2  of  the  river 
and  harbor  acts  of  1866  and  1867. 


COMMERCIAL  BTATI8TIC8. 


Articles. 

1891. 

ism. 

PinB. cvDFMs  ftnd  dodIat  ti mbor  ..«     ..  ••..•••••••••••••.•....  ••••....•••..••..«. 

Ton9. 

3,000 

125 

Torn. 

White-oak  pipe-staves - 

Total 

8.125 

2,66 

TOMBIGBEE  RIVER,  FROM  FULTON  TO  VIENNA. 

A  survey  of  that  portion  of  this  section  of  the  river  from  Fulton  down 
to  (X)lumbus,  144  miles,  was  made  under  the  act  of  June  10, 1872,  and 
rc^port  of  same  submitted  September  20, 1873.  This  report  is  contained 
in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1873. 

An  examination  was  made  of  the  remaining  portion,  65  miles,  under 
the  act  of  July,  1870,  report  upon  which  is  contained  in  Annual  Iteport 
of  the  Chief  of  Engineers  for  1871. 

Previous  to  improvement  navigation  was  carried  on  only  during  the 
winter  (high  water)  season  and  was  seldom  attempted  above  Aberdeea, 
112  miles  below  Fulton.  Snags,  sawyers,  and  stumps  obstructed  tiie 
channel  in  low  stages,  so  that  navigation  practically  ceased  on  a  stage 
6  feet  above  low  water  below  Columbus,  and  12  teet  above.  Overhang- 
ing trees  were  troublesome  at  all  stages  and  frequent  cause  of  damage. 
The  normal  width  of  the  river  on  a  navigable  stage  was  from  80  feet  at 
Fulton  to  150  at  Vienna.  The  project  adopted  for  this  division  was  to 
improve  high-water  navigation  from  Fulton  to  Columbus  by  removing 
all  timber  obstructions  above  the  low- water  plane  and  to  clear  the 
banks  of  overhanging  trees.  From  Columbus  to  Vienna,  besides  clear- 
ing the  river  bed  and  banks  of  obstructions,  it  was  proposed  to  deepen 
the  bars  by  dikes  and  jetties  so  as  to  increase  the  depth  of  them  (12 
inches  to  13  inches)  to  3  feet,  with  a  width  of  40  feet. 

The  estimated  cost  of  the  improvement  of  the  entire  river  was  $205,000. 

The  amounts  appropriated  for  this  division,  and  si^ecially  designated 
in  appropriations  made  for  the  Warrior  and  Tombigbee  have  been : 


By  act  of— 

March  3,  1873 $10,000 

June  18,  1878 12,000 

March  3,  1879 10,000 

June  14,  1880 16,000 

March  3,  1881 7.365 


By  act  of— 

August  2, 1882 $7,500 

July  5,  1884 10,000 

Augusts,  1886 7,500 

August  11, 1888 6,500 

September  19,  1890 6, 000 


Work  was  commenced  in  August,  1887,  and  continued  annually  dur- 
ing a  portion  of  each  year  until  May  12, 1888.  The  work  accomplished 
has  been  as  follows :  From  Fulton  to  Columbus  the  project  has  been 
completed  as  designated  and  navigation  secured  down  to  a  stage  4  feet 
above  low  water,  but  needs  working  over  again.  Below  Columbus 
5,130  snags,  stumps,  and  sunken  logs  have  been  removed,  overhanging 
tiT(^s  cut,  and  20  bars  deepened  to  3  feet,  leaving  15  unimproved. 
This  se<'tion  also  needs  working  over  again.  The  ettect  of  the  improve- 
ment has  been  to  afford  a  navigable  channel  from  Columbus  to  Vienna 


Digitized  by  VjOOQIC 


APPENDIX    Q — REPORT   OF   MAJOR    DAMRELL.  1781 

for  boats  drawiug  3  feet  with  the  river  2  feet  above  low  water.  An- 
other  foot  can  be  gained  by  improving  the  unworked  bars  on  the  plan 
heretofore  adopted,  bnt  the  results  obtained  from  the  deepened  bars 
show  that  they  will  not  generally  maintain  the  3  feet  required,  and  a 
2-foot  low- water  channel  is  all  that  can  be  expected  from  the  scouring 
method  heretofore  used. 

The  cost  of  maintaining  the  improved  condition  would  be  about  $8,000 
annually, 

A  survey  of  the  river  from  Columbus  to  Vienna  was  made  in  1887,  and 
report  with  project  and  estimates  for  a  channel  of  6  feet  depth  at  low 
water  was  submitted  December  24, 1889. 

Work  during  the  year  has  been  the  preparation  of  part  of  a  plant  for 
future  operations  and  the  commencement  of  work  of  improvement  at  Ful- 
ton June  30,  and  at  Aberdeen  June  15, 1891,  both  forces  working  down, 
and  at  Vienna  June  28, 1891,  this  force  working  up  towards  Columbus. 

Work  on  this  section  of  the  river  has  been  completed  according  to 
project,  and  appropriations  hereafter  will  be  for  preservation  of  improve- 
ment. 

This  section  of  the  river  hereafter  should  be  designated  from  Fulton 
to  Columbus. 

Money  statement. 

July  1, 1890,  balance  unexpended $3,975.49 

Amount  appropriated  by  act  approved  September  19,  1890 6, 000. 00 

9, 975. 49 
June  30, 1891,  amount  expended  dnring  fiscal  year 5, 261. 23 

July  1, 1891,  balance  unexpended 4,714.26 

{Amount  (estimated)  required  for  preservation  of  improvement 8, 000. 00 
Amount  that  can  be  profi  tablyexpended  in  fiscal  year  ending  June  30, 1893      8, 000. 00 
Submitted  in  com])liance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMEBCIAL  STATISTICfl  FOR  1891. 

Tons. 

Cotton 413 

Cotton  seed 1,214 

Fertilizer 235 

Grain 277 

Meat 75 

Flour 71 

General  merchandise Ill 

Total 2,396 


BELOW  VIENNA. 

An  examination  of  this  portion  of  the  river,  275  miles,  was  made  un- 
der the  act  of  July  11. 1870,  report  upon  which  is  contained  in  Annual 
Report  of  the  Chief  of  Engineers  for  1871. 

From  Vienna  to  Demopolis,  91  miles,  the  original  condition  of  the 
river  for  navigation  purposes  was  similar  to  that  already  described  as 
that  existing  between  Vienna  and  Columbus,  and  the  same  project  for 
improvement  was  adopted.    The  width  ranged  from  150  to  200  feet. 

Below  Demopolis  the  river,  with  discharge  from  the  Warrior  added, 
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increased  iu  width  to  300  feet,  and  below  CoflPeeville  to  500  feet^  but 
with  little  gain  in  depth  on  the  bars.  In  fact,  low- water  navigation 
could  be  relied  on  only  as  high  up  as  Bljiden,  143  miles  from  Mobile. 

Snags  were  very  numerous,  and  at  some  points  could  be  passed  through 
only  in  daylight.  The  project  adopted  was  to  clear  the  river  of  snags 
and  secure  a  4-foot  channel  of  navigable  width  through  the  bars  by  jetiy 
construction.  The  estimated  cost  for  the  entire  river  (including  upper 
division)  was  $205,000. 

Appropriations  have  been  made  as  follows: 

Warrior  and  Tombigbee — 

March  3,  1875 $25.(»0 

August  14, 1876 ■ 15,000 

June  18,  1878 28,000 

March  3,  1879 20,000 

Tombigbee  Kiver,  below  Vienna — 

June  14,  1880 15,000 

March  3, 1881 8,013 

August  2,  1882 12,500 

July  5, 1884 15,000 

August  5, 1886 11,250 

August  11, 1888 6,000 

Work  was  commenced  in  1873,  and  has  continued  annually  for  an 
average  period  of  five  months  up  to  October  20, 1885,  and  for  six  weeks 
in  1887. 

The  work  accomplished  has  been  in  the  main  the  removal  of  snags 
and  leaning  timber;  5,232  snags  have  been  taken  out  and  ta*ees  cut 
away.  Much  of  this  work  has  been  done  in  the  annual  revision  made 
necessary  by  obstructions  caused  by  caving  banks.  Fifteen  bars  above 
Demopoiis  have  also  been  deepened  to  a  depth  of  2J  to  3  feet,  and  six 
below  to  a  depth  of  3J  to  4  feet. 

The  improvement  thus  far  made  has  afforded  safe  navigation  to  Dem- 
opolis  at  low  water  for  boats  drawing  2J  feet  and  to  Kirkpatricks,  267 
miles  from  Mobile,  for  boats  of  2  feet  draft.  Beyond  this  a  rise  of  2  feet 
is  needed  to  carry  boats  of  3  feet  draft  to  Vienna.  The  depths  gained 
upon  the  improved  bars  are  well  maintained,  but  the  channels  are  nar- 
row and  crooked,  so  that  the  foil  depth  is  not  available.  Below  Bladon 
three  bars  have  formed  of  late  years  that  do  not  afford  more  than  2^ 
feet  at  low  water. 

The  necessity  of  a  deeper  channel  than  that  originally  contemplated 
applies  to  this  river  for  the  same  reason  as  that  given  in  the  report  for 
the  Warrior.  To  obtain  the  data  needed  for  preparing  plans  and  esti- 
mates for  this  deeper  channel,  a  survey  was  commenced  in  1887  and  com- 
pleted in  winter  of  1889  and  report  submitted  December  24, 1889. 

During  the  past  fiscal  year  operations  have  been,  preparation  of  a 
part  of  a  plant  required  for  future  work.  This  section  of  the  river  has 
been  divided  by  the  act  of  September  19, 1890,  and  will  therefore  be  here- 
after omitted. 

Money  statement. 

July  1, 1890,  balance  unexpended $269.96 

J  line  30, 1891,  amount  expended  during  fiscal  year 257. 98 

July  1|  1891,  balance  unexpended 11.38 
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COMMKRCIAL  STATISTICS* 


Artidea. 

1891. 

1890. 

Cotton : 

Ton9. 
14,413 
10,287 
96 
26,574 
20,261 

Tom. 
8,982 
8,590 
54 

Grain 

Iit)n ...          ..               .      ... 

Lnmber 

32,388 

General  tnerohaiidiac - -  -             

12,854 

Total 

71,631 

57,868 

TOMBiaSEE  RIVER  FROM  ITS  MOUTH  UP  TO  DEMOPOLIS. 

Survey  of  this  portion  of  the  river  was  directed  by  the  act  of  August 
11, 1888. 

Report  upon  the  survey  was  submitted  December  24j  1889.  The 
project  proposed  was  to  obtain  a  channel  of  6  feet  depth  at  ordinary 
low  water  by  the  removal  of  snags,  logfi,  and  overhanging  trees,  dredg- 
ing, bank  revetment,  and  the  construction  of  locks  and  dams. 

The  length  of  this  section  of  the  river  to  be  improved  is  191  miles. 

The  estimated  cost  is  $508,808. 

By  the  act  of  September  19,  1890,  an  appropriation  was  made  of 
$55,000  for  this  work. 

Operations  during  the  fiscal  year  consisted  in  the  preparation  of  a 
plant,  most  of  which  was  completed,  and  the  full  improvement  of  the 
river,  according  to  the  project,  from  the  mouth  up  65  miles  and  the  par- 
tial improvement  of  37^  miles  more. 

An  annual  appropriation  of  $10,000  will  be  required  for  the  preser- 
vation of  this  improvement  of  the  river,  and  should  be  made  separately 
from  the  appropriation  for  the  work  proper. 

Money  statement 

Amount  appropriated  by  act  approved  September  19,  1890 $55, 000. 00 

June  30, 1891,  amount  expended  during  fiscal  year 9,648.98 

July  1, 1891,  balance  unexpended 45,351.02 

July  1, 1891,  amount  covered  by  uncompleted  contracts 12, 000. 00 

July  1, 1891,  balance  available 33,351.02 

{Amount  (estimated)  required  for  completion  of  existing  prujcct 453, 808. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1893  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


TOMBIGBEE  RIVER  PROM  DEMOPOLIS,  ALABAMA,  TO  COLUMBUS,  MIS- 

SISSIPPL 

JSxtending  improvement  to  secwi  e  €feet  draft  at  low  water, — ^The  survey 
of  this  section  of  the  river  was  directed  by  the  act  of  August  11, 1888. 
Report  upon  the  survey  was  submitted  December  24, 1889. 

The  project  proposed  was  to  obtain  a  channel  of  6  feet  draft  by  the 
removal  of  snags,  logs,  and  overhanging  trees,  bank  revetment,  bar 
improvement  by  contraction  works  and  dams  and  gates,  at  an  esti- 
mated cost  of  $779,400. 

The  length  of  this  portion  of  the  river  is  156  miles.  An  appropriation 
was  made  by  the  act  of  September  19, 1890,  of  $16,000. 
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Operations  during  the  fiscal  year  consisted  in  the  preparation  of  a 
plant  for  the  work.    Work  was  commenced  during  June. 

An  annual  appropriatioti  of  about  $28,000  will  be  required  for  the 
preservation  of  the  improvement,  and  should  be  made  separately  from 
the  appropriation  for  this  work  proper. 

Money  statement. 

Amonnt  appropriated  by  act  approved  September  19,  1890 $15, 000.  OO 

June  SO,  1891,  amount  expended  during  fiicalyear ^88.00 

July  1, 1891,  balance  unexpended 14,712.00 

(Amount  (estimated)  required  for  completion  of  existiuj^  project 764, 400.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1893  250, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Q3. 

IMPROVEMENT  OP  BLACK  WARRIOR  RIVER,  ALABAMA,   FROM  TUSCA- 
LOOSA TO  DANIELS  CREEK. 

Act  of  23d  of  May,  1828,  declared  Black  Warrior  Eiver,  Alabama, 
fipee  ftom  all  tolls  except  such  as  might  be  allowed  by  act  ^^  Congress 
(sec.  6244,  E.  S.,  edition  of  1878,  page  1015). 

An  examination  and  partial  survey  of  the  river  from  Locust  Fork  to 
Tuscaloosa,  47J  miles,  was  made  in  1874,  in  accordance  with  provisions 
of  act  of  Congress  approved  June  23, 1884,  report  of  which  is  contained 
in  Report  of  Chief  of  Engineers,  1875. 

A  survey  of  the  river  from  forks  of  Sipsey  and  Mulbejrry,  92J  miles, 
was  made  in  the  fall  of  1879,  as  directed  by  act  of  Congress  approved 
March  3, 1879.  The  report  thereon  is  contained  in  Report  of  Chief  of 
Engineers,  1881,  Part  n,  page  1218. 

The  appropriations  have  been  made  as  follows: 

By  act  of— 

July  5, 1884 $50,000 

AngnstS,  1886 56,250 

AngUBt  11, 1888 100,000 

September  19, 1890 150,000 

Total 356,250 

Under  the  first  appropriation  a  survey  for  locating  works  of  improve- 
ment and  for  obtaining  data  upon  which  to  base  detailed  plans  and  esti- 
mates was  commenced  in  September,  1884,  and  a  report  proposing  a 
system  of  improvement  by  locks  and  movable  dams  was  submitted 
December  19, 1885. 

A  Board  of  Engineers  for  considering  the  report  and  project  met  in 
Tuscaloosa  February  10, 1886,  and  recommended  a  change  to  locks  and 
fixed  dams  of  increased  lift. 

Plans  and  estimates  prepared  in  accordance  with  the  reconunendation 
were  submitted  August  13, 1886,  and  with  slight  modifications  were 
accepted  by  the  Board  in  their  report  of  April  2, 1887.  The  project  was 
approved  May  19, 1887. 

The  extent  of  the  work  is  the  construction  of  five  locks  and  dams,  with 
a  total  lift  of  52  feet,  between  Tuscaloosa  and  Daniels  Creek,  14f  miles, 
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and  its  purpose  is  to  furnish  slackwater  navigation  for  barges  of  6  feet 
draft. 

The  locks  are  to  be  52  feet  clear  width,  322  feet  long  between  hollow 
quoins,  available  length  285  feet,  and  to  have  a  depth  of  6^  feet  on  mitre 
sills  and  are  to  have  iron  gates.    The  dams  are  to  be  of  the  rock-till  type. 

The  estimated  cost  was  $741,670,  which  will  be  pmbably  exceeded, 
as  tlie  rock  used  in  constrmrtion  is  found  both  in  quarrying  and  working 
more  expensive  than  was  anticipated. 

Work  was  commenced  in  March,  1888,  and  has  been  carried  on  con- 
tinually since,  with  the  exception  of  a  suspension  from  September  1  to 
October  20, 1890,  caused  by  exhaustion  of  funds. 

The  land  recjuired  on  the  east  side  of  the  river  was  deeded  to  the 
United  States  by  the  board  of  mayor  and  aldermen  of  the  city  of  Tus- 
caloosa, Ala.,  in  November,  1887. 

For  the  fiscal  year  ending  June  30,  1888,  the  work  done  was  prepara- 
ory,  viz,  clearing  and  grading  lock-site,  building  necessary  sheds  and 
quarters,  commencing  track  to  quarry,  stripping  quarry,  etc.  A  lock- 
tender's  house,  to  serve  as  engineer's  office  during  construction,  was  con- 
tracted for  and  completed  in  May,  at  a  cost  of  $1,990. 

During  the  fiscal  year  ending  June  30, 1889,  the  preparatory  work  was 
finished,  comprising  If  miles* of  track  to  the  quarry,  2  inclines  into  the 
lock  chamber,  forming  a  circuit  for  delivering  stone,  cofier-dam  7  to  12 
feet  high  and  550  feet  long  completed,  19  derricks  framed  and  put  up, 
bank  excavation  for  lock  wall  finished,  and  a  derrick-boat  and  two 
barges  built. 

The  work  of  construction  proper  during  the  year  was: 

Cubic  3'Rrd8. 

Stone  qiiarritHl 7,811 

Stone  rut 2,364 

Stone  laid 1, 434 

Kock  excavation  in  foumlation 816 

Earth  excavation  in  foundation 1, 500 

During  the  fiscal  year  ending  June  30,  1890,  the  work  done  was: 

Yards.    )  Yards. 

Masonry  laid 7,262  ]  Earth  excavated  for  bank  waU  .. .  3,780 

Dry  masonry  laid 24^  '  Rock  placed  in  dam 800 

Stone  cut 950,  Rock  placed  behind  bank  wall 600 

Stone  quarried 4^  100     Earth  placed  behind  bank  wall . . .      941 

Rock  excavated  in  lock  chamber. .  1, 5>11     Trestles  for  needle  dam  constructed         5 

The  rock  reef  on  which  the  lock  rests  was  found  so  much  cut  up  by 
crevices  that  it  was  found  necessary  to  carry  lock,  mitre,  and  needle- 
dam  walls  down  to  the  bottom  of  the  lock  chamber,  thereby  increasing 
the  amount  of  masonry  1,390  yards  over  the  estimate. 

During  the  fiscal  year  ending  June  30, 1891,  the  work  done  wiis  as 
follows: 

Funds  having  become  nearly  exhausted  at  the  close  of  the  last  fiscal 
year,  the  work  in  July  and  August  was  confined  to  completing  the 
masonry  of  Lock  Ko.  1,  and  was  then  suspended  until  October  20,  at 
which  time  a  new  appropriation  became  available. 

Upon  resuming  work  it  was  found  necessary  to  renew  the  outfit  to 
some  extent.  New  booms  and  braces  were  required  for  the  derricks, 
and  a  new  road  to  the  works,  to  avoid  trespassing  upon  private  ground. 
The  track  to  the  quarry  had  also  to  be  relaid  with  steel  rails.  This 
track  had  originally  been  a  wooden  one  with  a  strap  rail,  for  mule 
service,  the  supposition  at  the  time  being  that  the  haul  would  not  ex- 
ceed a  mile  in  length.  But  in  reaching  out  for  better  quarry  facilities 
it  finally  became  2  miles  long,  a  distance  for  which  economy  required 
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the  use  of  a  locomotive  and  steel  track.  In  addition  to  these  chaDge* 
and  renewals,  which  were  made  during  the  fe.ll  and  winter,  the  coffer- 
dams for  Tx)ckR  Ko.  2  and  3  were  put  in  with  the  inclines  3,000  feet  long 
leading  down  to  them. 

The  quarry  heretofore  used  has  been  an  expensive  one  to  work  and 
only  a  small  force  can  be  advantageously  employed  on  it.  It  was  de- 
sired to  get  one  capable  of  a  larger  monthly  output  and  at  less  cost  per 
yard.  Explorations  failed  to  indicate  a  better  site  along  the  river  bank 
and  it  was  finally  determined  to  quarry  rock  from  the  river  bed.  Ac- 
cordingly, in  building  the  coffer-dam  for  No.  3  it  was  made  long  enough 
(1,300  feet)  to  inclose  an  area  of  about  7  acres,  open  at  the  lower  end 
where  there  is  an  abrupt  fall  of  4  feet,  so  that  the  inclosure  drains 
itself.  It  is  proposed  to  use  this  as  a  quarry,  and  it  is  thought  that  it 
can  be  worked  at  much  less  expense  than  the  old  one  (there  bein^  no 
stripping  to  do),  while  the  monthly  output  can  be  made  as  large  as  de- 
sired. 

Other  work  for  the  year  is  itemized  as  follows: 

Stone  quarried,  ashlar cnbic  yards. .  846 

Stoue  quarried,  backing do 2,600 

Stone  cut do 1,038 

Masonry  laid do 567 

Paving,  foot  of  bank square  yards. .  2,  WO 

Turfing,  bank  slope do 3,133 

Kock  excavation  in  lock  pit cubic  yards..  1,255 

Earth  filling  behind  wall do 1,900 

Rock  ftlUng  behind  wall do 1,800 

8and  hauled  for  mortar do....  850 

PRESENT  CONDITION  OF  THE  WORK. 

Lock  JVo.  1, — Lock-tender's  house  built  and  used  at  present  as  an  en- 
gineer's office. 

Masonry  completed,  except  laying  the  bank  wall  coping,  which  is  in 
readiness. 

Area  back  of  bank  wall  paved  and  bank  sloped  and  turfed. 

A  flight  of  fifty  steps  down  to  the  lock  has  been  constructed. 

Base  of  dam  leveled  up  to  elevation  106,  the  crest  being  at  114. 

Thirteen  hundred  yards  of  stone  for  dam  on  hand. 

Lock  No.  2, — Coflfer-dani  (560  feet  long)  built,  and  pump  and  boiler 
placed  in  position  for  pumping. 

Incline  into  lock  chamber  graded,  1,500  feet  long.  Kine  hundred  and 
ninety-four  yards  of  cut  stone  on  hand.  One  hundred  and  thirty  yards 
of  rough  ashlar  on  hand.  Twenty-six  hundred  yards  backing  on  hand. 
Eight  hundred  and  fifty  yards  sand  for  mortar  delivered. 

Lock  No,  3. — Coffer-dam  1,330  feet  long  completed,  inclosing  also  7 
acres  of  river  bed  for  quarry.  Incline  to  lock  and  quarry  graded, 
1,500  feet  long. 

It  is  intended  to  increase  the  force  during  the  low-water  season,  and 
it  is  expected  that  the  funds  now  available  will  be  exhausted  by  tiie 
end  of  the  fiscal  year. 

COMMERCIAL  IMPORTANCE. 

Business  on  the  Black  Warrior  is  altogether  prospective  at  present, 
as  it  awaits  the  completion  of  the  improvement  now  in  progress.  Its 
value  is  therefore  necessarily  conjectured;  but  that  it  will  be  very  great 
must  be  evident  from  the  fact  that  the  improvement  undertaken,  in  cou- 
uectiou  with  that  in  progress  below  Tuscaloosa,  wiU  afford  to  the  Bir- 
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laingliam  mineral  district  a  wat-or  outlet  of  ample  capacity  to  the  sea 
board.  The  excci)tionally  favorable  conditions  which  have  caused  such 
a  rapid  and  extensive  development  of  the  mineral  reHources  of  this  dis- 
trict  are  offset,  to  considerable  extent,  by  the  fact  that  the  markets  for 
its  products  are  accessible  only  by  long  rail  routes,  the  freight  charges  of 
which  form  a  high  percentage  of  the  cost  in  market  of  such  bulky  and  low- 
priced  commodities  as  coal,  ore,  and  pig-iron.  With  water  transporta- 
tion the  rates  would  be  50  to  75  per  cent,  lower,  and  by  comi>etitiou 
would  compel  a  reduction  of  rail  rates  to  the  lowest  limit  that  would 
yield  a  profit. 

Money  statement 

July  1, 1890,  balance  unexpended * ;^,  200.55 

Amount  appropriated  by  act  approved  September  19,  1890 150, 000. 00 

158,200.55 
June  30, 1891,  amount  expended  during  fiscal  year 49,622.04 

July  1, 1891,  balance  unexpended 108,578.51 

July  1,  1891,  outstanding  liabilities 6,818.49 

July  1, 1891,  balance  available 101,760.02 

(Amount  (estimated)  required  for  completion  of  existinjj  project 385, 420. 00 
Amount  that  can  be  profitably  expt^nded  in  fiscal  year  end  iug  J  une  30, 1893  385, 420. 00 
Submitted  in  compliance  with  requlL-ements  of  sections  2  of  riyer  and 
hatbor  acta  of  1866  and  1867. 


Q  4. 

BfPROVEMENT  OF  NOXUBEE  RIVER,  MISSISSIPPI. 

The  examination  of  this  river,  provided  for  by  act  of  Congress  aj)- 
proved  March  3, 1879,  was  made  during  the  month  of  March,  1880,  and 
extended  from  Macon,  Noxubee  County,  Miss.,  to  its  mouth. 

Report  is  contained  in  the  Annual  Keport  of  the  Chief  of  Engineers 
for  1880.  The  condition  of  the  river  when  examined  was  such  that 
during  all  seasons  of  the  year,  and  at  all  stages  of  water,  navigation, 
except  by  small  fiat  boats,  was  practic^ally  impossible.  Steamboats  prior 
to  the  building  of  the  Mobile  and  Ohio  Eailroad  (1859)  plied  the  river. 
After  the  construction  of  this  railroad  the  boats  were  withdrawn.  The 
river  banks  then  became  overgrown  with  timber,  much  of  which  in  time 
fell  or  slid  into  the  river  and  caused  the  formation  of  a  number  of  shoals 
and  bars.  The  river  being  virtually  abandoned  for  the  purpose  of  nav- 
igation, the  planters  living  along  its  banks  assisted  in  obstructing  its 
channel- way  by  building  a  number  of  fish  traps  and  mill  dams. 

Th/B  chief  obstruction  to  navigation  consisted  in  the  immense  number 
ot*  trees  overhanging  the  river  throughout  its  entire  length.  At  the 
time  of  the  examination  the  minimum  depth  of  the  river  was  found  to  be 
(at  ordinary  low  water)  IJ  feet,  and  the  average  width  60  feet. 

The  project  adopted  was  to  afford  a  navigable  channel  during  high 
water,  or  about  five  months,  to  tiie  town  of  Macon  by  the  removal  of 
overhanging  timber  from  the  banks  and  such  obstructions  to  naviga- 
tion as  might  be  found  in  the  river. 

The  estimated  cost  was  8(m,245.L55. 

The  appropriations  made  for  the  improvement  are  as  follows: 

Bv  act  of  Confrress — 

August  11,  \m< $5,000 

September  19,  18iK) 3,  (KM) 


Bv  tiot  of  Congress — 

Juno  14.  INSO $12.(100 

March  3,  1881 S,  (VK) 

AiiKUHtL',  1S82 1(),<KK) 

July  5,  18^1 7,r)(K» 

Aoi^ust  5,  18«« 7,500 


Total 53,000 
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Work  was  commenced  on  the  improvement  during  the  low  water  sea- 
son of  1880,  prosecuted  during  the  fiscal  year  ending  June,  1881,  and 
June  30,  1882,  through  the  month  of  March,  1883,  from  September, 
1884,  to  January  12,  1885;  from  May  23, 1885,  to  September  23,  1385; 
from  May  26, 1887,  to  December  15, 1887;  from  May  15, 1888,  to  Julv 
20,  188S;  from  September  20, 1888,  to  December  8, 1888;  from  AprU  1, 
1889,  to  October,  1889. 

The  condition  of  the  improvement  at  the  end  of  the  fiscal  year  is  ft 
completely  improved  channel  from  the  mouth  of  the  river  up  to  Macon, 
91 J  miles,  and  the  project  may  be  considered  to  be  completed. 

The  amount  available  and  any  appropriation  that  may  be  made  will 
be  appUed  to  the  maintenance  of  improvement. 

The  river  during  high  water  is  navigable  from  its  mouth  to  Macon. 
This  work  will  require  an  annual  expenditui^e  of  $3,000  to  maintain  it 
in  its  improved  condition,  and  no  further  improvement  should  be  c<Jn- 
sid^ered  until  the  Tombigbee  Eiver  below  Gainesville  is  completely  im- 
proved. 

The  reduction  in  freight  charges  on  cotton  and.  produce  by  railroad, 
due  to  the  improvement  of  the  river,  is  estimated  at  not  less  and  proba- 
bly much  more  than  than  $20,000  per  annum. 

Money  statement 

July  1, 1890,  balance  unexpended $287. 46 

Amount  appropriated  by  act  approTed  September  19, 1890 3, 000. 00 

3,287.46 
June  30, 1891,  amount  expended  during  fisoal  year 30.00 

July  1, 1891,  balance  unexpended 3,257.46 

{Amount  (estimated)  required  for  preservation  of  improvements 3, 000. 00 
Amountthatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1893      3, 000.00 
Submitted  in  compliance  with  rec^uirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Q5. 


IMPROVEMENT  OF  PASCAGOULA  RIVER,  MISSISSIPPI. 
By  act  of— 

March  2, 1827,  an  appropriation  was  made  of $8,000 

May  23,  1828,  an  appropriation  was  made  of 17,500 

August  30,  1852,  an  appropriation  was  made  of 5, 000 

The  first  appropriation  was  made  for  removing  obstructions  from  the 
river  and  deepening  the  channel  at  its  mouth;  the  second  one  wasnjade 
for  deepening  the  channel  at  its  mouth,  and  the  third  was  made  for  a 
survey  of  the  river.  There  are  no  records  in  this  office  of  the  wor'k 
done  under  these  appropriations. 

In  1870,  March  1,  a  canal  (called  Noyes  Canal)  dredged  across  the  bar 
at  the  mouth  of  the  river,  under  a  charter  from  the  State  of  Mississippi 
to  Abram  A.  Green,  to  a  depth  sufficient  to  admit  vessels  of  6  feet  draft 
at  low  tide,  was  opened  by  private  parties. 

The  cost  of  the  canal  was  stated  to  be  $27,000,  and  for  annual  main- 
tenance $4,000. 

By  the  act  of  March  3, 1873,  a  survey  was  directed  to  be  made  at 
East  Pascagoula  Harbor,  Mississippi  Sound.  This  survey  was  made 
during  the  same  year  and  report  was  submitted  October  23, 1873.    The 
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report  is  contained  in  the  Annual  Rei)ort  of  the  Chief  of  Engineers  for 
1874. 

The  plan  adopted  for  tlie  improvement  was  the  dredging  of  a  channel 
200  feet  wide  and  7  feet  deep  at  mean  low  water  through  the  bar  at  the 
mouth  of  the  river,  and  the  removal  of  snags  and  overhanging  trees 
throughout  its  entire  length  at  an  estimated  cost  of  $53,800. 

The  following  appropriations  were  made  to  carry  out  this  project: 


By  act  of— 

June  18,  1788 $10,000.00 

March  3,  1879 14,000.00 

June  14,  1880 20,000.00 

March3,  1881 4,000.00 


By  act  of— 

August  2,  1882 $8,000.00 

July  5,  1884 8,000.00 

Total 59,000.00 


At  the  commencement  of  the  work  there  was  3  feet  on  the  crest  of  the 
bar  at  mean  low  water,  and  the  river  was  much  obstructed  by  snags, 
logs,  and  overhanging  trees. 

Of  the  aggregete  amount  of  the  several  appropriations  made  up. to 
July  5, 1884,  less  81,500  alloted  for  examination,  $4:2,500  was  devot^  to 
dredging  through  the  bar  at  the  mouth,  and  resulted  in  securing  a  chan- 
nel through  the  bar  180  to  190  feet  wide,  7^  to  8  feet  deep. 

Fiftiien  thousand  dollars  of  the  amount  appropriated  up  to  that  time 
was  applied  to  the  removal  of  snags,  logs,  and  overhanging  trees.  Com- 
mencing at  the  light-house,  near  the  mouth  of  the  river,  in  the  spring 
of  1882  the  work  was  prosecuted  during  the  working  season  of  1882, 
188;^,  and  1884.  This  i)ortion  of  the  work  was  completed  on  December  23, 
1884,  and  resulted  in  securing  a  navigable  channel  from  the  mouth  of 
the  river  to  one-half  mile  above  **Dead  Lake,"  oOi-  miles,  for  vessels 
dra>ving  6  J  feet,  and  to  the  junction  of  the  Leaf  and  Chickasalia  for  ves- 
sels of  lighter  draft,  during  6  or  8  months  of  the  year.  The  project  was 
then  virtually  completed. 

By  act  of— 

August  5, 1886  an  appropriation  was  made  of $20,000 

August  5,  1886,  transferred  amount  appropriated  for  improving  Horn  Is- 
land Pass,  act  of  July  5,  18»1 S,000 

August  11,  1888,  an  appropriation  was  made  of 27, 000 

September  19,  1890,  au  appropriation  was  made  of 20, 000 

Total 72,000 

Under  these  appropriations  a  new  project  was  proposed  and  approved 
for  securing  a  channel  of  navigable  width  and  minimum  depth  of  12 
feet  from  Moss  Point  to  the  anchorage  in  the  bay,  at  an  estimated  cost 
of  $78,100,  and  maintaining  the  river  above  Moss  Point  in  its  improved 
condition. 

After  due  advertisements  bids  for  dredging  were  opened  August  17, 

1887,  and  contract  entered  into  with  J.  H.  Gardner  Sept^embcr  15, 1887. 
Dredging  operations  were  commenced  October  8,  1887,  and  com- 

l)lQted  April  28, 1888;  113,529  cubic  yards  were  removed.  The  wrexjk 
of  the  United  States  snag  boat,  sunk  opposite  Moss  Point,  was  removed 
during  May,  1888.  Bids  for  improving  Pascogoula  River,  Mississippi 
(dredging  and  building  dam),  were  received  and  opened  Xovember  27, 

1888,  but  prices  (17^  cents  for  dredging  and  $3,700  for  dam)  were  not 
satisfat'tory,  and  all  were  rejected. 

Bids  were  again  solicited  and  opened  January  20, 1890,  and  that  of 
George  C.  Fobes  &  Co.,  for  dredging,  at  16.2  cents  per  cubic  yard,  and 
the  Alabama  Dredging  and  Jetty  Company,  for  the  dam,  63,350,  ac- 
cepted and  contracts  entered  into. 

Dre^lging  was  commenced  Aj)ril  10,  1890,  and  continued  to  the  latter 
part  of  July,  1890.    The  dam  was  completed  in  July,  1890. 
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Bids  were  solicited  and  opened  November  20, 1890,  and  the  lowest, 
that  of  the  Alabama  Dredging  and  Jetty  Company,  at  22  cents  per 
cubic  yard  measured  in  the  scow,  accepted  and  contract  entered  into. 
Dredging  was  commenced  in  February,  1891,  and  continued  to  the  end 
of  the  fiscal  year. 

Under  the  contract  with  Gteorge  C.  Fobes  &  Co.  73,619  cubic  yards 
were  removed,  and  under  that  of  the  Alabama  Dredging  and  Jetty  Com- 
pany 68,037  cubic  yards  have  been  removed  up  to  the  30th  of  June, 
1891,  At  the  beginning  of  the  work  under  the  new  project  there  was 
a  depth  of  7  feet  through  the  bar  at  the  mouth  of  the  river,  obtained 
by  dredging  under  the  previous  project^  and  a  least  depth  of  9  feet  in 
the  river  up  to  Moss  Point.  Under  the  new  project  the  work  under 
the  first  contract  was  devoted  to  deepening  the  cut  through  the  bar 
at  the  mouth  of  the  river,  and  a  channel  of  navigable  width  and  9 J  feefc 
depth  obtained.  Under  the  second  contract  operations  were  carridi 
on  in  the  river  between  Moss  Point  and  the  mouth,  and  a  channel  80 
feet  wide  and  12  feet  deep  was  obtained. 

Under  the  third  contract  the  work  has  been  devoted  to  deei)ening 
the  channel  through  the  bar  at  the  mouth  of  the  river  to  12  feet.  The 
plant  in  use  consists  of  one  clam-shell  dredge  with  3  J-yard  dipper,  two 
scows,  and  one  tug. 

This  improvement  will  not  be  permanent  in  its  character;  $2,500  will 
be  required  annually  for  the  removal  of  snags,  etc.,  in  order  to  main- 
tain the  river  above  Moss  Point  in  its  present  improved  condition. 

The  present  indications  are  that  no  amiual  appropriation  will  be  re- 
quired for  preserving  the  dredged  channel,  but  that  $8,000  at  intervals 
of  3  or  4  years  will  be  ample. 

The  extent  and  present  condition  of  the  work  is  as  follows: 


Extent. 


I.  Snagrfng  and  cutting  oTerbanging  trees  from 

head  to  month. 
II.  Dredging  channel  from  Mosa  Point  to  mouth, 
of  navigable  width  and  12  feet  depth,  and 
construction  of  dam  at  Lrowry  Island. 
m.  Dredging  channel  of  navigable  width  and  12 
feet  depth  from  the  mouth  to  the  12-foot 
curve  in  Miasissippi  Sound,  length  of  18,898 
feefc. 


Condition. 


Completed,  but  needs  reworking  in  preservation 
of  improvement. 

Coui^let«d  to  a  width  of  80  feet,  and  in  good  con- 
dition when  last  examined.    Dam  completed. 

Completed  to  a  width  of  80  feet  for  a  distance  of 
5,100  feot,  and  to  a  width  of  120  feet  for  a  dis- 
tance of  1,020  feet. 


The  amount  estimated  for  completion  is  in  excess  of  the  original  esti- 
mate, the  reasons  for  which  are  that,  owing  to  the  extreme  hardness  of 
a  portion  of  the  bottom  to  be  diedged  and  the  smallness  of  the  appro- 
priations made  available,  the  cost  of  excavation  is  in  excess  of  that  orig- 
inally estimated. 

Money  statement, 

July  1, 1890;  balance  onexpendod $20,761.43 

Amount  appropriated  by  act  approved  September  19, 1890 20, 000. 00 

40,761.43 
June  30, 1891,  amount  expended  during  fiscal  year 24, 928. 40 

July  1, 1891,  balance  unexpended 15,833.03 

July  1, 1891,  outstanding  liabilities $4, 127. 99 

July  1, 1891,  amount  covered  by  uncompleted  contracts 7, 548. 80 

11,676.79 

July  1, 1891,  balance  available 4,156.34 
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Ainonnt  (estimated)  required  for  completion  of  existing?  project $69, 000. 00 

AmoDnt  (estimated)  required  foi  preservation  of  improvement  above 
Mofls  Point 10,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endin/r  June  30, 1893    79, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AUiraoi  of  proposals  for  improving  Pasoagoula  JRivery  JHfississippi.  received  and  opened 
November  IBO,  1890,  by  MaJ.  A.  N.  Damrelly  Corps  of  Engineers, 

[Time  of  cominonoixig  and  oompleting  work  in  aooordance  with  specifications.] 


No. 


Name  and  address  of  bidder. 


Price 
per  cubic 
yard  of 
oredgine 
sand  and 
clay. 


Alabama  Dredg^g  and  Jetty  Company,  Mobile,  Ala . 
George  C.  Fobes  &  Co.,  Baltimore,  Md 


OmUa. 


22 
23 


COMMERCIAL  STATISTICS. 


Entries  to— 

J 

Clearances  to- 

Description. 

June  30,  1891. 

June  30,  1890. 

nne  30,  1891. 

June  30, 1890. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crow. 

No. 

130 
70 
50 

Tons. 

96.825 
27, 153 

Crew. 

No. 

136 
42 
66 

Tons, 

Crew. 

Foreign 

114 
55 
53 

58,725 
24,010 
17,648 

1,463 
550 
358 

139 
48 
38 

93,792 

1,786 
540 
343 

62,067 
15,850 
24.442 

Coastwise 

A  niArlcan 

13,245    

11,6(58    • 

ou  1  ". 

Total 

222 

100,883 

2,871 

225 

118,705  1 

250 

138,880 

2,669 

244 

102, 359 

Tonnage  dnes,  $5,649.29. 
ComparaHve  stateiMni  of  shipments  to  foreign  and  ooasUvise  ports* 


Articles. 

1891. 

1890. 

Tons. 

Value. 

Tons. 

99,776 

88 

Value. 

liomber 

80.413 

$888,247 
13,593  ' 

General  merchandise 

Total 

80,413 

901,840  1 

99,864 

. 

Q6. 

IMPROVEMENT  OP  CHICKASAHAY  KIVER,  MISSISSIPPI. 

The  act  of  Congress  of  Angust  11, 1888,  provided  for  an  examination 
of  the  Chickasahay  Eiver  from  its  mouth  to  Enterprise.  This  examina- 
tion was  made  and  report  submitted  on  February  16, 1889. 

The  approved  project  is  to  clear  the  channel  from  the  mouth  up  to 
railroad  bri<^e  near  Shubuta  by  the  removal  of  logs,  snags,  and  over- 
hanging tree^  at  an  estimated  cost  of  $30,000. 


Digitized  by  VjOOQIC 


1792      KBPORT   OP  THE   CHIEF   OF  EN0INEER8,  U.  8.  ARHT. 

By  act  of  Congress  dated  September  19, 1890,  $5,000  was  appropriate! 
for  the  improvement  of  the  CMckasahay  Eiver. 

Work  during  the  fiscal  year  was  confined  to  preparation  of  plant  for 
use  on  the  improvement. 

The  saving  to  producers  by  improvement  proposed  is  estimated  «t 
about  $50,000  annually. 

Money  statement. 
Amount  appropriated  by  aot  approved  September  19, 1890 $5, 000. 90 

July  1, 1891,  balance  nnezpended 5,000.00 

July  1,  1891,  amount  covered  by  uncompleted  contracts 1, 250.  *) 

July  1,  1891,  balance  available 8,750.00 

{Amount  (estimated)  required  for  completion  of  existing  project 26, 000.  OO 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    25, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Q7. 

IMPROVEMENT  OF  BLUFF  CREEK,  MISSISSIPPI, 

An  act  of  Congress  of  August  11, 1888,  directed  that  an  examination 
of  this  creek  should  be  made  from  its  mouth  to  the  head  of  navigation. 

The  examination  was  made  and  report  submitted  February  16,  1889. 

The  project  proposed  consisted  in  the  removal  of  snags,  logs,  and 
overhanging  trees  from  the  mouth  up  to  Van  Cleaves  at  an  estimate 
cosfof  $1,000. 

By  act  of  Congress  approved  September  19, 1890,  $1,000  was  appro- 
priated for  this  work. 

No  work  was  done  during  the  fiscal  year,  the  intention  being  to  use 
the  plant  prepared  for  the  Leaf  and  Chickasahay  on  this  work  when 
th,e  opportunity  offered. 

The  money  value  of  articles  transported  one  way  on  this  creek  is 
estimated  at  $41,500. 

Money  statement 

Amonnt  appropriated  by  act  approved  September  19, 1890 $1, 000. 00 

July  1, 1891,  balance  unexpended l,OOaOO 


Q  8. 

IMPROVEMENT  OF  LEAF  RIVER,  MISSISSIPPI. 

The  a(».t  of  ('ongress  of  August  11, 1888,  provided  for  an  examina- 
tion of  Leaf  River  from  its  mouth  to  mouth  of  Bowie  Creek,  near  the 
New  Orleans  and  North  Eastern  Railroad. 

This  examination  was  made  and  report  submitted  on  February  15, 
1889. 

The  approved  project  is  to  clear  the  channel  from  the  mouth  to  the 
mouth  of  Bowie  Creek  for  high-water  navigation  by  the  removal  of 
snags,  logs,  and  overhanging  trees  at  an  estimated  cost  of  $25,000, 
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By  act  of  Congress  dated  September  19,  1890,  $5,000  was  appro- 
priated for  the  improvement  of  Leaf  Eiver.  Work  during  the  fiscal 
year  was  confined  to  preparation  of  plant  for  use  on  the  improvement. 

The  present  annual  commerce  to  be  favorably  affected  by  an  improve- 
ment is  of  a  value  of  about  $499,600. 

Jfoney  statement. 

Amount  appropriated  by  act  approved  September  19>  1890 $5, 000. 00 

July  1, 1S81,  balance  unexpended 5,000.00 

July  1, 1891,  amount  covered  by  uncompleted  contracts 1, 250. 00 

July  1, 1891,  balance  available 3,750.00 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amounttnat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1893    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Qg. 

IMPROVEMENT  OF  HARBOR  AT  BILOXI  BAY,  MISSISSIPPI. 

The  examination  of  this  harbor  provided  for  by  the  third  section  of 
the  river  and  harbor  act  of  March  3, 1881,  was  made  during  the  months 
of  August  and  September,  1881. 

The  report;  is  contained  in  Annual  Eepori;  of  Chief  of  Engineers, 
1882,  Appendix  K  27. 

The  examination  showed  that  between  the  roadstead  and  the  Back 
Bay  are  situated  a  series  of  mud  flats,  called  Deer  Island  Flats,  about 
IJ  miles  east  of  Biloxi,  having  a  present  depth  of  4  feet. 

The  improvement  understood  to  be  desired  was  to  secure  through 
these  flats  a  channel  8  feet  deep.  The  estimated  cost  of  the  work  by 
dredging  was  $35,000.  The  act  of  Congress,  August  2, 1882,  appropri- 
ated $5,000  for  the  improvement  of  the  roadstead.  No  project  was  sub- 
mitted, the  amount  appropriated  being  deemed  insufiicient  for  an  eco- 
nomical prosecution  of  the  work.  Authority  was  therefore  obtained 
to  defer  all  action  until  a  further  appropriation  was  made. 

The  act  of  July  6, 1884,  directed  that  the  balance  of  the  money  here- 
tofore appropriated  for  the  roadstead  be  applied  to  the  deepening  of 
the  channel  from  Mississippi  Sound  to  the  wharves  of  Biloxi.  The  de- 
sired improvement  was  the  deepening  of  the  channel  from  Mississippi 
Sound  to  the  wharves  of  Biloxi  from  4J  feet,  the  least  depth  at  that 
time,  to  8  feet,  and  the  estimated  cost  was  $55,000. 

It  was  not  deemed  economical  or  judicious  to  commence  the  work 
with  the  small  amount  on  hand.  Authority  was  therefore  obtained  to 
hold  the  appropriation  until  a  further  one  was  made  to  justify  a  call  for 
bids. 

The  river  and  liarbor  act  of  August  5, 1886,  appropriated  $12,500, 
thus  afibrding,  with  the  balance  on  hand,  the  sum  of  $17,488.55  for 
carrying  on  the  work  of  improvement. 

The  plans  and  estimates  heretofore  submitted  were  based  uiu)u  an 
examination  only  (not  sufiicient  for  laying  out  the  work  properly),  the 
BNG  91 ^113 
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limit  of  tiine  and  money  preventing  a  oomi)lete8nrvey,  therefore  a  care- 
ftil  survey  of  the  channel  from  Mississippi  Sound  to  the  wharves  of 
Biloxi,  to  locate  channel  to  be  dredged,  was  recommended  to  be  m^de. 

This  recommendation  was  approved  and  $900  from  the  amount  avail- 
able was  allotted  for  the  work. 

A  project  and  estimates,  based  on  the  survey  made  in  April  and  May, 
1887,  were  submitted  July  8, 1887,  and  approved  July  13, 1887, 

The  sum  of  $16,623.64  was  available  July  1, 1887,  for  the  improve- 
ment of  this  harbor. 

Advertisement  and  specifications  for  dredging  were  prepared  and 
published,  bids  were  opened  August  17, 1887,  a  contract  was  entered 
into  with  George  C.  Fobes  &  Co.,  of  Baltimore,  Md.,  at  17  cents  per 
cubic  yard,  and  dredging  operations  were  commenced  September  12, 
1887,  and  completed  March  2, 1888. 

Eighty-four  thousand  six  hundred  and  eighty-six  cubic  yards  of  ma- 
terial were  removed. 

Bids  for  improving  Biloxi  Harbor,  Mississippi  (dredging),  were  re- 
ceived and  opened  Kovember  27, 1888,  but  as  prices  (16|  cents  per 
cubic  yard)  were  not  satisfactory  all  were  rejected. 

Bids  were  again  solicited  and  opened  January  20, 1890,  and  contract 
awarded  to  Alabama  Dredging  and  Jetty  Company  at  14|  cents  p^ 
cubic  yard,  measured  in  the  scow.  Work  commenced  July  14, 1890, 
and  continued  to  November  12, 1890,  at  which  time  97,092  cubic  yards 
had  been  excavated  and  the  project  virtually  completed,  although  a 
greater  width  is  considered  advisable,  and  it  is  i)ropo8ed  to  expend  the 
appropriation  available  in  that  way. 

The  extent  and  present  condition  of  the  work  is  as  follows: 


Extent. 


FrcAcnt  condition. 


Drwiffing  a  channel  of  8  fp«t  depth  and  nnvif^ble 
width  through  the  bar  Hcmss  the  weet  entrance 
to  Biloxi  Bay  from  Misdlftaippi  Sound,  a  distance 
of  5,351  fet't. 


Completed  to  a  depth  of  9  feet  and  width  of  ISO 
feet,  and  when  laAt  sounded  was  in  good  condi- 
tion, with  not  less  than  9  feet  throughoat  the 
drMiged  channel. 


The  present  project  is  therefore  completed,  but  the  amoiint  on  hand 
can  be  used  to  advantage  in  widening  the  channel  aheady  obtained. 

The  indications  are  that  not  more  than  $8,000  every  4  or  5  years  wiU 
be  ample  for  the  preservation  of  the  improvement. 

Before  the  improvement  vessels  of  more  than  5  feet  draft  could  not 
enter  the  harbor,  while  since  the  improvement  vessels  of  8  feet  draft 
can  come  to  the  wharves  of  Biloxi. 

Money  statement, 

July  1,  1890,  balance  tinexpended $18,371.45 

Amonnt  appropriated  by  act  approved  September  19,  1890 9, 000. 00 

27,371,45 
June  30,  1891,  amount  expended  during  fiscal  year 16, 520. 09 

July  1, 1891,  balance  unexpended 10|851.d6 


Digitized  by  VjOOQIC 


APPENDIX  Q — REPORT  OF  MAJOR  DAMRELL,      1795 

Abstract  of  proposals  for  iiitpi'oving  harbor  at  Biloxi  Bay,  Mississippij  received  and  opened 
2&oember  SO,  1890,  by  Maj»  A,  N,  Damrell,  Carps  of  £ngiHeer8, 

[Time  of  commencing  and  completing  in  aocordance  with  Bpeci  float  ions.] 


No. 


I     Price 
I  per  cubic 

Name  and  address  of  bidder.  |  jj,! J^^' 

j  Hantl  and 
soft  clay. 


OerUt. 

Geo.  C.  Fobes  &  Co..  Baltimore,  Md 21 

Alabama  Dredging  and  Jetty  Company,  Mobile,  Ala ^ 20 


COMMERCIAL  STATISTICS  OF  BILOXI,   MISSISSIPPI. 

Artielea:  T<ms. 

Lumber 8,000 

Oysters t..  84.875 

Fish 2,988 

Shrimp t.OOO 

General  merchandise 73. 418 

Total 114,778 


Q  lo. 

IMPROVEMENT  OF  PEARL  RIVER,  MISSISSIPPI,  BELOW  JACKSON. 

The  original  project  for  improving  this  section  of  tlie  river  was  adopted 
in  1880,  the  object  being  to  obtain  a  navigable  chaunel  5  feet  deep  at 
low  water  from  Jackson  down  to  the  month  by  the  removal  of  snags^ 
stumps,  roots,  sunken  logs,  and  trees,  and  the  clearing  of  banks  of  over- 
hanging trees,  at  an  estimated  cost  of  $95,940,  based  npon  the  report 
of  a  survey  made  under  direction  of  Capt.  C.  W.  Howell,  Corps  of  Engi- 
neers, during  March  and  April,  1879. 

Upon  an  examination  made  in  December,  1884,  it  was  found  that  a  5- 
f([K)t  clear  channel  at  low  water  vfixs  not  practicable  by  the  method  pro- 
]>o8ed,  but  that  a  2-foot  channel  at  low  water  could  be  obtained  in  that 
manner,  and  was  all  that  the  present  commerce  of  the  river  required. 

Upon  that  examination  the  original  estimate  was  increased  $50,000. 
(See  Annual  Report,  1885-'86,  Q  9,  page  1,3G7.) 

In  addition  to  the  improvement  of  the  river  proper,  the  increased  lum- 
ber trade  of  the  mills  situated  on  the  river  demands  the  deepening  of 
the  channel  over  the  bar  at  the  mouth  of  East  Pearl  River  to  12  feet,  a 
rough  estimate  of  the  cost  of  which  is  $20,000. 

The  following  appropriations  have  been  made: 

IJv  art  of— 

June  14,  1880 : •  $30,000 

March  3,  1881 25,000 

AuffU8t2,  1882 15,000 

Julys,  1884 10,000 

Augusts,  1886 13,125 

August  11,  1888 15,000 

September  19, 1890 .,. 20,000 

Total 128,125 

Under  these  appropriations  work  was  commenced  by  contract  in  De- 
cember, 1880.  Working  from  Jackson  down,  295  mUes  of  river  were 
partially  improved. 
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August  23, 1882,  contract  work  was  completed  and  accepted. 

In  November,  1882,  work  on  the  unproveraent  by  hired  labor  was 
commenced  and  was  suspended  in  Kovember,  1883 ;  resumed  June,  1884; 
suspended  September  1, 1884,  on  account  of  high  water:  resumed  De- 
cember 1, 1884;  suspended  June  30, 1885,  on  account  of  lack  of  funds; 
resumed  in  September,  1885;  suspended  March  30, 1886,  on  account  of 
lack  of  fiinds;  resumed  September  5,1886;  suspended  November  22, 
1887,  on  account  of  lack  of  funds;  resumed  October  20, 1888,  and  sus- 
pended October  23, 1889,  on  account  of  lack  of  funds. 

Work  on  the  construction  of  a  log  flat  was  commenced  in  May,  1891, 
and  completed  in  June,  1891.  No  other  work  was  done  during  the 
fiscal  year  ending  June  30, 1891. 

The  following  is  a  statement  of  work  performed  jfrom  1884  up  to  the 
30th  of  June,  1890: 

Snogs  Temoved 7,164 

Roots  remoyed 6,808 

Sunken  logs  removed 3, 004 

Sunken  trees  removed • 2, 777 

Stumps  removed  and  blasted 2, 229 

Knees  cut  and  removed 87 

Standing  trees  cut  and  removed 1, 454 

Overhanging  trees  cut  and  removed 20, 141 

Standing  trees  deadened r 2, 769 

Sand  and  day  removed nibie  yards..  11,7994 

Cane  removed running  yards..  9,422 

Piles  driven  for  jetties 256 

Willows  planted  for  jetties cords..  666 

WiUows  cut,  made  into  mattresses,  and  sunk do. .  618^ 

Trees  felled,  cut  in  lengths,  and  sunk  for  Jetties 1, 531 

Sunken  logs  and  trees  pulled  and  sunk  for  ji^fitics 116 

Clay  dug  out,  wheeled,  transported,  and  filled  in  in  jetties cubic  yards. .  3, 220 

Nearly  one-half  of  the  amount  appropriated  has  been  expended  in  the 
removal  of  the  annual  accumulation  of  snags,  logs,  etc.,  or  in  preserva- 
tion of  the  improvement. 

Fiffcy-one  miles  of  river  from  tlie  mouth,  at  the  Rigolets,  to  Wakiah 
Bluff  have  been  fully  improved.  Fifty-live  miles  of  river  from  Wakiah 
Bluff  to  Wheat's  Field  have  been  improved  for  a  100-foot  wide  channel, 
and  50  miles  of  river  from  Wheat's  Field  to  Columbia  have  been  par- 
tially improved.  From  Columbia  to  Jackson  the  river  had  been  par- 
tially improved  by  contract.  No  other  work  has  been  done  on  that  sec- 
tion since,  and  it  remains  in  about  the  same  condition. 

The  condition  of  this  part  of  the  river  on  June  30,  1891,  is  such  as  to 
allow  light-draft  boats  to  navigate  from  the  mouth,  at  the  Rigolets,  La., 
to  Wheat's  Field,  Miss.,  106  miles,  all  the  year  round;  from  Wheat's 
Field  to  Columbia,  Miss.,  50  miles,  ou  a  C-foot  rise,  and  from  Columbia 
to  Jackson,  Miss.,  158  miles,  only  on  a  7-foot  rise,  and  then  it  is  dan- 
gerous. 

The  benefits  that  are  derived  by  the  improvement  of  this  section  of 
river  are  greater  secairity  to  navigation  between  New  Orleans,  La.,  and 
Columbia,  Miss.,  and  other  toAvns  and  settlements  situated  on  the  river, 
and  reduced  rates  of  freight  and  insurance  on  merchandise  and  prod- 
uce. Large  tracts  of  rich  and  valuable  bottom  lands  have  been  re- 
claimed by  the  improvement  and  are  now  being  cultivated. 

It  is  proposed  to  apply  any  a])propriation  that  may  be  made  for  the 
fiscal  year  ending  June  30,  1803,  to  continuing  the  iminovement  of  the 
river  lor  a  2-foot  channel,  at  low  water,  between  Columbia  and  «Jackson. 

It  is  also  proposed  to  ai)i)ly  any  appr(>i)riation  that  may  be  made  for 
the  fiscal  year  ending  June  30,  181)3,  ibr  deeiiening  the  chaJinel  ovei- 
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the  bar  at  the  mouth  of  East  Pearl  Kiver  to  dredjaring  a  channel  12  feet 
deep  at  mean  low  water  as  tar  as  the  funds  available  will  permit. 

Owing  to  caving  banks  and  shifting  of  the  channel  the  improvements 
so  far  made  and  contemplated  are  not  permanent.  An  annual  expendi- 
ture of  $5,000  will  be  required  to  maintain  the  river  in  the  condition 
contemplated  by  the  plan  of  improvement. 

Money  statement. 

July  1, 1890,  balance  unexpended $4,021.45 

Amount  appropriated  by  act  approved  September  19,  1890 20, 000. 00 

24,021.46 
June  SO,  1891,  amount  expended  during  fiscal  year 1, 335. 25 

July  1, 1891,  balance  unexpended 22,686.20 


(Amount  (estimated)  required  for  completion  of  existing  pro ject^ 35, 000. 00 
Amounttbatcan  be  profitably  expended  in  fiHcal  year  ending  JuneSO,  1893    35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Q  II. 

IMPROVEMENT  OP  PEARL  RIVER,  MISSISSIPPI,  BETWEEN  JACKSON  AND 

CARTHAGE. 

An  examination  of  this  part  of  the  river  was  made  in  1879,  and  report 
thereon  is  contained  in  the  Annual  Report  of  the  Chief  of  Engineers  of 
1879.    (Appendix  K  2.) 

The  original  project  for  the  improvement  of  this  part  of  the  river  con- 
sisted in  the  removal  of  snags,  logs,  overhanging  trees,  etc.,  and 
was  to  aftbrd  a  clear  channel  of  navigable  ^vidth,  5  feet  deep,  at  a  low 
stage  of  the  river,  from  Jackson  to  Carthage,  a  distance  of  105  miles,  at 
an  estimated  cost  of  f  21,000. 

An  examination  made  in  January,  1887,  showed  that  a  clear  5-foot 
channel  at  low  water  was  not  practi(*able  by  the  method  proposed  on 
this  section  of  the  river,  but  that  a  2-foot  channel  at  low  water  could  be 
obtained  in  that  manner  and  was  all  that  the  present  commerce  of  the 
river  required. 

Upon  that  examination  the  original  estimate  of  the  cost  of  the  im- 
provement was  increased  $29,000.  (See  Annual  Report,  1886-1887,  Q 
9,  page  1336.) 

The  following  approimations  have  been  made: 

By  ftct  of— 

March  3, 1879 $6,000 

June  14,  1880 7,500 

March  3,  1881 2,500 

August  2,  1882 2,500 

August  6, 1886 2,250 

August  11,  1888 2,500 

September  19, 181K) 2,500 

Total 25,750 

Under  the  approj)!  intinus  work  was  commenc'ed  by  (contract  Novem- 
ber 20,  1879;  the  work,  however,  not  proving  satisfactory,  the  con- 
tracts were  annulled  September  22,  1882,  and  the  work  was  continued 
by  hired  labor  during  the  low- water  seasons  of  1883  and  1884;  sus- 
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pended  in  January,  1885,  on  account  of  lack  of  fdnds,  resumed  Jann> 
ary  1,  1887 ;  suspended  January  29,  1887,  on  account  of  high  water, 
resumed  August  1, 1887;  suspended  November  30, 1887,  on  account  of 
lack  of  funds,  resumed  in  September,  1888,  and  suspended  December 
31, 1888,  on  account  of  high  water,  resumed  November,  16, 1890;  sus- 
pended in  January,  1891,  on  account  of  high  water. 
The  following  is  a  statement  of  work  up  to  June  30, 1890: 

Snags  cut  and  removed 22,5S2 

Stunips  cut  and  removed 980 

Sunken  logs  cut  and  removed 4,  (BO  ^ 

Overhanging  trees  cut  and  removed 372  • 

The  work  ])eiformed  during  the  fiscal  year  ending  June  .$0,  1891,  wa8 
as  follows : 

Snaffs  cut  and  reniovoil  8, 025 

SunKen  logs  cut  an«l  n'movrd 1,128 

Sunken  trees  cut  tunl  nMiMivnl 795 

Stumps  cut,  blasted,  i\w\  removeil 401 

Overnangiug  trees  cut.  ami  roHiovtnl 16 

About  one-half  of  the  appropriations  have  been  ex])eudod  in  the  re- 
moval of  the  annual  iiccuniulation  of  snags,  logs,  etc.,  or  in  preservation 
of  the  improvement. 

One  hundred  and  two  miles  of  river  trom  Carthage  down  have  been 
fully  improved,  and  3  miles,  down  to  Jackson,  have  been  partially  im- 
proved. 

The  condition  of  the  river  on  June  30, 1891,  is  such  as  to  allow  light- 
draft  boats  to  navigate  with  comparative  safety  on  a  3-foot  rise  above 
ordinary  low  water  from  Carthage  down,  102  miles,  and  the  remaining 
distance  down  to  Jackson,  3  miles,  on  a  4-foot  rise. 

Owing  to  caviug  banks  and  shifting  of  the  channel  the  improvements 
so  far  made  are  not  permanent.  An  annual  expenditure  of  (2,400  will 
be  required  to  maintain  the  river  in  the  condition  contemplated  by  the 
plan  of  improvement. 

The  reduction  and  saving  in  railroad  freights,  as  well  as  the  reduced 
rates  of  insurance  on  freights,  both  up  and  down  stream,  due  to  river 
competition,  are  considerable.  It  is  proposed  to  apply  any  appropria- 
tion that  may  be  made  for  the  fiscal  year  ending  June  30, 1893,  to  com- 
pleting 3  miles  above  Jackson  and  to  rework  the  102  miles  below  Car- 
thage. 

The  following  are  the  vessels  that  have  navigated  this  portion  of  the 
river  during  the  last  fiscal  year:  1  stem  wheel  steamboat,  6 flatboats, 
1  propeller;  total  tonnage,  355. 

Fifteen  hundred  tons  of  general  merchandise,  grain,  fertilizers,  ma- 
chinery, etc.,  were  carried  upstream.  Approximate  value,  $100,000. 
Fourteen  thousand  tons  of  cotton,  staves,  lumber,  shingles,  sawlogs, 
fowls,  produce,  etc. ,  were  transported  downstream.  Approximate  value, 
$220,000. 

Money  statement, 

July  1, 1890,  balance  unexpended $103. 27 

Amount  appropriated  by  act  approved  September  19,  1890 3, 000. 00 

3,103.27 
June  80, 1891,  amount  expended  dtiring  fiscal  year 1,632.37 

July  1, 1891,  balance  unexpended 1, 470.90 


i  Submitted  in  compnauce  with  requirements  of' sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867. 


r  Amount  (estimated)  required  for  ooiin>letion  of  existing  project 23, 500.00  ^ 

J  Amount  that  can  be  profitably  expended  in  fiHoily ear  endiujK  June  30, 1893    2^500.00  | 

"  '     '      ^*  •'  Tof  riverand  I 
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Q  12. 

IMPROVEMENT   OF   PEARL   RIVER,    MISSISSIPPI,   BETWEEN  EDINBURG 

AND  CARTHAGE. 

A  survey  of  this  part  of  Pearl  Eiver  was  made  during  the  month  of 
November,  1883,  aiul  report  thereon  is  contained  in  the  Annual  Eeport 
of  the  Chief  of  Engineers  of  1884,  Appendix  Q  18. 
.  The  project  for  the  improvement  of  this  part  of  the  river  was  to  af- 
ford a  high-water  channel  from  Edinburg  to  Carthage,  a  distance  of  24^ 
miles^  for  6  or  8  months  of  the  year,  at  an  estimated  cost  of  $13,464. 

The  following  appropriations  have  been  made: 

Act  of— 

July  5, 1884 $2,500 

August  5, 1886 2,260 

August  11, 18N< 5,000 

September  19, 18!H) 5,000 

Total 14,750 

Under  the  appropiiations  work  was  coninuMiccMl  on  Noveinlun*  17, 1884, 
suspended  January  23,  1885,  on  accountofhighwater;  resumed  Septem- 
ber 3, 1885,  suspended  September  30, 1885,  on  account  of  Ia<5k  of  fhnds; 
resumed  iN'ovember  16, 1886,  and  suspended  December  18, 1886,  on  ac- 
count of  high  water;  resumed  December  1, 1887,  suspended  December 
27, 1887,on  account  of  high  water;  resumed  Junel,  1889,  and  suspended 
December  12, 1889,  on  account  of  high  water. 

The  following  is  a  statement  of  work  up  to  June  30, 1890: 

SnagB,  stumps,  sunken  logs,  and  trees  cut  and  remoTcd 121, 855 

Trees  standing  in  channel  removed 368 

Fallen  trees  removed 94 

Overhanging  trees  cut  and  removed 10, 467 

Hanks  cleared  of  brush yards..  6,491 

No  work  was  done  during  the  liscal  year  ending  June  30,  1891. 

The  entire  distance  of  this  part  of  the  river  from  Edinburg  to  Car- 
thage, 24f  miles,  has  been  fully  improved  and  tlie  ])roject  completed. 

The  condition  of  the  river  on  June  30, 1891,  is  such  as  to  allow  light- 
draft  boats  to  navigate  with  comparative  safety  from  Edinburg  to 
Carthage  on  a  4J-f(M)t  rise  above  ordinary  low  water. 

Owing  to  caving  banks  and  shifting  of  the  channel  the  improvements 
so  far  made  are  not  permanent,  and  it  is  estimated  that  an  annual  ex- 
penditure of  $500  will  be  required  to  maintain  the  river  in  the  condition 
contemplated  by  the  plan  of  improvement. 

The  reduction  and  saWng  in  railroad  freights,  as  well  as  the  reduced 
rates  of  insurance  on  freights  both  up  and  down  stream,  due  to  river 
competition,  are  considerable. 

Only  one  steamboat,  of  110  tons  burden,  has  been  employed  on  the 
river  during  the  last  fiscal  year,  carrying  about  900  tons  general  mer- 
chandise, grain,  fertilizers,  etc.,  upstream.  Approximate  value,  $70,000. 
Four  hundred  tons  of  cotton,  country  produce,  etc.,  were  carried  down- 
stream.   Approximate  value,  $40,000. 

Money  statement. 

July  1, 1890,  balance  unexpended $629.53 

Amount  appropriated  by  act  approved  S«pteniher  19, 18JK) 5, 000. 00 

5, 629.  .53 
June  80,  1891,  amount  expended  during  fifical  year 600. 66 

July  1, 1891,  balance  uuexpeuded 5, 028. 87 
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rAmonnt  (ostimated)  r«M j  ii irod  f(»r  prenervation  of  improvonient $500. 00 

)  Amount  that  can  hwyiroti  t  ;tltly  fxin^ndetl  intiscal  year  ending  J  line  30, 1893  500,00 

\  Submitted  in  compliaucr  witli  requirements  of  Hectious  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


Q13. 

IMPROVEMENT  OF  BOGUE  CHITTO.  LOUISUNA.         ^ 

An  act  of  Congress  of  August  11, 1888,  directed  an  examination  of 
this  river  to  be  made. 

The  examination  was  made  and  report  submitted  June  24, 1889. 

The  project  proposed  consisted  in  closing  the  west  mouth  and  the 
removal  of  snags,  logs,  overhanging  trees,  and  flsh-traps  from  the  other 
month  up  to  Alford  Bridge,  so  that  the  river  could  be  used  by  small 
river  steamers  of  3  feet  draft  the  greater  part  of  the  year.  The  esti- 
mated cost  was  $55,000. 

Five  thousand  dollars  was  appropriated  by  act  of  Congress  approved 
September  19, 1890,  to  be  expended  from  its  mouth  to  where  the  first 
bridge  obstructing  navigation  is  located. 

Work  during  the  fiscal  year  was  confined  to  the  preparation  of  a 
plant  for  use  on  the  improvement. 

The  annual  saving  in  freight  to  the  present  commerce  that  would  be 
effected  by  the  improvement  of  the  river  is  estimated  at  about  $30,000. 

Money  statement 

Amount  appropriated  by  act  approved  September  19,  1890 $5, 000. 00 

July  1,  1891,  balance  unexpended 5, 000. 00 

July  1,  1891,  amount  covered  by  uncompleted  contracts 1, 250. 00 

July  1,  1891,  balance  avaUable 3,750.00 

f  Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

xpended  in  fiscal  year  ending  June  30, 1893 
requirements  ot  sections  2  of  river  and 


I  Amount  that  can  be  profitably  expended  in  fiscal  year  endins  June  30, 1893    25, 000. 00 
J  Submitted  in  compliance  with  requirements  ot  sections  2  of  ri^ 


1^     harbor  acta  of  1866  and  1867. 


Q14. 

PRELIMINARY   EXAMINATION    OF    SUCARNOOCHEE     RIVER,   ALABAMA, 
FROM  ITS  MOUTH  TO  THE  MOBILE  AND  OHIO  RAILROAD  BRIDGE. 

[Printed  in  House  Bx.  Doo.  No.  110,  Fifty-flnt  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  22, 1890. 
Sir  :  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report,  dated  Il^ovember  19,  1890,  from  Mgy.  A.  K.  Damrell,  Corps  of 
Engineers,  giving  results  of  preliminary  examination  of  Sucarnoocbee 
River,  Alabama,  "  from  its  mouth  to  the  Mobile  and  Ohio  Bailroad 
Bridge,"  made  to  comply  with  provisions  of  the  river  and  harbor  act 
approved  September  19,  1890. 
Major  Damrell  reports  that  although  he  considers  this  river  worthy 
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of  improvement  to  a  certain  extent,  still  it  is  probably  of  less  impor- 
tance than  any  river  in  charge  of  his  office,  and  work  ou  it  should  be 
postponed  tin  til  the  more  important  ones  are  finished.  Taking  into 
consideration  the  estimates  of  Major  Damrell,  Col.  C.  B.  Comstock, 
Corps  of  Engineers,  Division  Engineer,  Southwest  Division,  states  that 
he  does  not  think  the  river  worthy  of  improvement  by  the  United  States, 
and  I  concur  in  this  opinion. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 


Hon.  Eedfield  Proctor, 

Secretary  of  War. 


Brig,  Gen.^  GMef  of  Enginieers. 


report  op  major  a.  n.  daivtrell,  corps  of  engineers. 

United  States  Engineer  Office, 

Mobilej  Ala. J  November  19, 1890. 
General  :  I  have  the  honor  of  submitting  the  following  report  of  a 
preliminary  examination  of  the  "  Sucamoochee  Eiver,  Alabama,  from  its 
mouth  to  the  Mobile  and  Ohio  Bailroad  bridge,"  directed  by  the  river 
and  harbor  act  of  September  19, 1890,  and  assigned  to  my  charge  by 
letter  from  the  office  of  the  Chief  of  Engineers  of  September  20, 1890. 
The  character  of  the  river  is  shown  in  the  following  table: 


1 

Width    of 
stream. 

Width    of 
channel. 

Depth  of 
low  water. 

1^ 

i 

Section. 

_w_ 

Feet. 
1.5 

1.5 
2.0 
3.5 

3.6 

3.0 

4.4 

1 

o 

Kin. 

Mat. 

Min. 

Feet. 
40 

30 
35 
25 

35 

85 

40 

Max. 

Feet. 
65 

70 
65 
70 

GO 

60 

70 

'5 
K 

Mobile  and  Ohio  Railroad  bridge  to  Harper's 

bridge. 
Horper'H  to  Pavneville  bridge 

MiUi. 
14 

6 
20 
30 

18 

5 

24 

Feet. 
55 

35 
45 
25 

50 

40 

50 

Feet. 
90 

100 

go 

100 
85 
85 

100 

Feet. 
2.0 

2.0 
2.5 
4.0 

4.0 

4.7 

6.4 

Feet. 
20 

20 
18 
17 

16 

15 

12 

Feet. 

8 

10 

Pavneville  to  Horn's  bridge              ...... 

12 

Horn's  to  Alabama  Great  Southern  Railroad 

bridge. 
Alabama  Great  Southern  Raibroad  to  East 

Tennessee,  Virginia  and  Georgia  bridge. 
East  Tennessee,  v  irginlA  and  Georgia  to 

Pipkins'  bridge. 
Pipkins'  to  month  of  river 

12 
12 
11 
10 

Section. 

Character  of 
bed. 

Character  of 
banks. 

Approximate 
discharge  per 
minute  at  a 
stage  3  feet 
above  mean 
low  water. 

Character    of    ob- 
structions. 

Mobile  and  Ohio  Railroad  bridge 

to  Harper's  bridge. 
Harper's  to  Payne ville  bridge 

Pavneville  to  Horn's  bridge 

Clnyand  sand. 

Clay  and  sand. 
Rotten    lime- 
stone. 
....do 

1    Alluvial.. 

Alluial, 
with     an 
-     occasional  - 
outcrop  of 
rotten 
liniAAtnnA. 

Cuhiefeet. 

34,000 

38.200 
41,500 

44,700 

4e,ooo 
80  nnn 

Stnmps,  fallen 
and  overhang- 
ing  trees,    fish 
traps. 

iSorn's  to  Alabama  Great 'Southern 

....do 

Railroad  bridge. 
Alabama  Great  Southern  Railroad 

....do 

to  East  Tennessee,  Virginia  and 

Georgia  bridge. 
East    Tennessee.    Virginia    and 

Georgia  to  Pipkins'  bridge. 
PitfkinfP  to  mofith  of  river 

Clay  and  sand. 
do 

AIlu 
d 

vial 

n        

1 
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This  river  flows  through  Kemper  Connty,  Miss.,  and  Snmtei'  County, 
Ala.,  and  empties  into  the  Tombigbee  15|  miles  below  Demopolis.  l!he 
length  of  river  examined  is  approximately  117.  miles,  and  the  drainage 
area  is  about  1,000  square  miles.  The  faD  is  about  132  feet,  or  1.12  ffeet 
to  the  mile.  The  discharge  is  approximately  500  cubic  feet  per  second 
at  the  railroad  bridge,  and  800  cubic  feet  per  second  at  the  mouth  on  a 
stage  3  feet  above  mean  low  water.  There  are  only  two  rapids  on  the 
river,  about  4  and  5  miles  respectively,  below  PayneviDe  Bridge,  ttie 
first  450  feet  long,  with  a  fall  of  six-tenths  of  a  foot,  and  the  second  275 
feet  long,  with  a  fall  of  three-tenths  of  a  foot. 

There  are  thre«  railroad  bridges  (Mobile  and  Ohio,  Alabama  Gre^t 
Southern,  and  Ea.st  Tennessee,  Virginia  and  Georgia)  and  seven  county 
bridges  crossing  the  river,  all  of  wood,  except  the  Mobile  and  Ohio, 
which  is  of  iron ;  none  less  than  23  feet  above  low  water.  Those  at 
Harper's,  Payneville,  and  Horn's  are  40 feet  between  piers;  all  others  70 
to  90  feet. 

The  river  is  not  susceptible  of  being  made  navigable  at  lowwater  for 
steamboats  at  any  reasonable  expenditure,  considering  the  amount  of 
commerce  to  be  benefited. 

The  obstructions  that  would  have  to  be  removed  to  render  it  naviga- 
ble at  a  stage  5  feet  above  mean  low  water,  or  for  about  5  months  of  Sie 
year,  are  logs,  stumps,  snags,  overhanging  timber,  and  7  fish  traps. 
The  cost  of  work  is  estimated  not  to  exceed  $35,000. 

The  only  commerce  on  the  river  at  present  is  the  rafting  of  a  small 
amount  of  timber. 

The  valley  of  the  river  abounds  in  white  oak,  hickory,  long-leaf  pine, 
ash,  poplar,  beach,  and  sweet  gum. 

The  saving  in  freight  on  cotton  and  plantation  supplies  to  the  plant- 
ers near  and  on  the  river  by  tlie  improvement  suggested  would  be 
probably  about  $2,500  per  annum. 

In  my  opinion  the  river  is  worthy  of  improvement,  for  the  reason  that 
the  cost  will  not  exceed  $35,000,  while  the  annual  saving  to  the  present 
commerce  will  not  be  less  than  $2,500,  with  a  good  prosx)ect  of  a  con- 
siderable increase  in  the  future. 

Although,  as  stated,  I  believe  this  river  is  worthy  of  improvement 
to  the  extent  proposed,  still  it  is  probably  of  less  importance  than  any 
river  in  charge  of  this  office,  and  work  on  it  should  be  postponed  until 
the  more  important  ones  are  finished. 

No  survey  will  be  needed,  as  the  preliminary  examination  has  given 
suflSicient  information  for  all  practical  purposes. 

A  tracing  of  a  map*  is  inclosed  herewith,  showing  the  river,  its  trib- 
utaries, and  the  approximate  location  of  the  bridges,  fish  tjraps,  etc 

Respectfully  submitted. 

A.  N.  Dambell, 
Major  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Ungineers,  U.  S,  A. 

(Through  Col.  0.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

*Not  printed. 
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[Urst  indonement.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
Kew  Torkj  December  18j  1890. 
Respeetftilly  forwarded  to  the  Chief  of  Engineers. 
The  districft  en^neer  estimates  that  the  annual  saving  in  fi*eights 
resijting  fiom  the  expenditure  of  $35,000  will  be  $2,500  per  annum. 
As  the  interest  on  the  $35,000  and  the  expenses  of  maintaining  the  im- 
provement would  probably  equal  $2,500  per  annum,  I  do  not  think  the 
river  wortiiy  of  improvement  by  the  United  States. 

0.  B.  Ookstooe:, 
Colonel  of  Engineerij  BvU  Brig.  6en.y^  U.  8.  A.^ 

DivUion  Engineer. 
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INSPECTION  OF  THE  IMPROVEMENT  OP  THE  SOUTH  PASS  OF  THE  MIS- 
SISSIPPI EIVER. 


BEPOBT  OF  MAJOR  JAMES  B,  QUIITN,  CORPS  OF  ENGINEERS.  INSPECT- 
ING  OFFICER,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1891, 

United  States  Enotnbbe  Office, 

New  Orleans^  La.^  July  1, 1891, 

General:  I  have  the  honor  to  submit  my  annual  report  upon  the 
improvement  of  South  Pass  of  the  Mississippi  Eiver,  and  to  transmit 
herewitii  the  report  of  Mr.  C.  Donovan,  assistant  engineer.  The  latter 
report  and  accompanying  charts  contain  all  details  relative  to  the  main- 
tenance of  the  works  of  construction  and  the  channel. 

Up  to  February  1, 1891,  Capt.  W.  L.  Fisk,  Corps  of  Engineers,  was  the 
inspecting  officer. 

The  channel,  as  required  by  law,  was  maintained  during  the  year  except 
for  15  days.  During  3  days  in  April  the  channel  in  the  pass  itself,  at  one 
point,  was  but  25  feet  in  depth,  and  for  12  days  the  jetty  channel  had  a 
central  depth  of  from  27.5  to  20.4  feet  instead  of  30  feet. 

Beyond  the  ends  of  the  jetties  the  most  direct  channel  varied  in  depth 
from  26  to  31  feet,  but  in  the  channel  turning  to  the  eastward  the  depth 
varied  but  slightly,  and  a  depth  of  more  than  30  feet  was  maintained 
during  the  year. 

The  fluctuations  in  the  depth  of  the  channel  throughout  South  Pass 
proper,  that  is,  the  channel  from  the  main  river  to  the  head  of  the  jet- 
ties, were  of  no  8pe<5ial  importance  during  the  year,  and,  with  the  excep- 
tion of  the  3  days  above  mentioned,  the  least  depth  was  in  Grand  Bayou 
Beach  and  was  27  feet,  and  the  least  width  of  the  26-foot  channel  was 
160  feet 

In  the  fian-shaped  area  beyond  the  ends  of  the  jetties  there  was  an 
average  shoaling  of  2.7  feet  during  the  year.  For  details  concerning 
this  area  I  invite  attention  to  Mr.  Donovan's  report. 

ESTIMATE  OP  FUNDS  REQl'IRED  FOR  EXAMINATIONS  AND   SURVEYS  AT  SOUTH  PASS  OF 
THE  MISSISSIPPI  RIVKR  DriMNG  THE   FISCAL  YEAR  ENDING  JINK  30,   1893. 

1  assistant  engineer $2, 700 

1  recorder 1,200 

1  steam  engineer 1, 200 

1  water-level  observer 120 

1805 


Digitized  by  VjOOQIC 


1806      REPORT   OF   THE   CHIEF   OF    ENGINEERS,  U.  8.  ARMY. 

6  seamen $3^370 

Rent  of  office 180 

Rent  of  qnarten  for  assistant  engineers 2tO 

Mileage  and  travelinff  expenses 3D0 

Repairs  to  launch  and  boats TOO 

Supplies  for  lanncb  and  office 30O 

Contingencies 2,000 

Total 12,  ao 

Money  statement. 

July  1,  1800,  balance  unexpended $11,042.27 

Amount  appropriated  by  aot  of  August  11, 1888 10,000.00 

21,042.27 
June  30, 1891,  amount  expended  during  fiscal  year 11^  042.27 

July  1, 1891,  balance  unexpended 10,000.00 


S  Amount  that  can  be  profitably  expended  in  fiscal  yearendineJune30, 1893    12, 210.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^  and  1807. 

Bespectftilly  submitted. 

James  B.  Quinn, 
Major  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


statement  of  expenditures  on  account  of  appropriation  for  "  examinations  and  survejfs  at 
South  Pass  of  the  Mississippi  River"  for  the  fiscal  ye^ir  ending  Jane  SO,  1891  f  made  in 
compliance  with  seoiion  4  oj  river  and  harbor  act  of  August  11,  1888, 

Amount  appropriated  by  act  of  August  11,  1888 $10,000.00 

EXPBNDITURKS. 

1  assistant  engineer,  12  months,  at  $200 {f2,  400.00 

1  recorder,  12  months,  at  $100 1,200.00 

1  engineer,  launch,  IIJH^  months,  at  $100 1, 180.00 

2  first-class  seamen,  18J J  months,  at  $70 1, 295. 00 

2  first-class  seamen,  24  months,  at  $65 1, 560. 00 

1  first-class  seaman,  5f§  months,  at  $60 324.00 

1  first-class  seaman,  ^  month,  at  $75 10. 00 

1  water-level  observer,  12  months,  at  $10 120. 00 

1  clerk,  1  month,  at  $100 100.00 

Rent  of  office  and  quarters  at  Port  Eads,  La.,  12  months,  at  $35 420. 00 

Rent  of  office  U.  S.  engineer  at  New  Osleans,  La.,  1  month,  at  $45 45. 00 

8,654.00 

Traveling  expenses,  assistant  engineer 41. 70 

Stationery 7L98 

Repairs  to  steam  launch  General  Becne 892. 53 

Ship  chandlery,  hardware,  etc 265. 44 

Miscellaneous  expenditures 74. 35 

Tot«l  expenditures 10,000.00 
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repobt  of  mr.  c.  donovan,  assistant  engineer. 

United  States  Engineer  Office, 

Fort  Ead8,  La.,  July  i,  1891, 

Sir  :  I  have  the  honor  to  report  upon  the  improvement  of  Sooth  Pass  of  the  Mis- 
sissippi River  doling  the  fiscal  year  ending  June  30, 1891,  relative  to  the  amount  and 
character  of  the  work  done,  the  present  condition  of  the  works,  and  the  reaolts 
which  they  have  produced. 

I'his  work  is  carried  on  under  the  direction  of  Messrs.  James  F.  How  and  EstUl 
Mo  Henry,  of  St.  Louis,  Mo.,  hy  authority  granted  them  as  the  legal  representatives 
of  .James  B.  Eads,  deceased,  in  the  act  of  Congress  approved  March  3,  1875. 

The  following  charts  accompany  this  report : 

No.  1.  Chart  of  the  channel  from  South  Pass  light-house,  through  the  jetties,  to 
de<>p  water  in  the  Golf. 

No.  2.  Chart  of  a  part  of  the  Gulf  of  Mexico,  showing  depths  out  to  that  of  100 
fei^t. 

No.  8.  Chart  of  a  part  of  South  Pass  from  South  PasH  liglit-house  to  Grand 
Bayou. 

No.  4.  Chart  of  a  part  of  South  Pass  from  Grand  Bayou  to  the  Head  of  the 
Passes. 

No.  5.  Chart  of  the  Head  of  the  Passes. 

No.  6.  Plan  and  comparative  profiles  of  South  Pass. 

No.  7.  Diagrams  showing  changes  in  the  Gulf  for  each  year  from  1876  to  1891. 

AT  the  head  of  the  PASSES. 

The  only  structures  at  this  locality  which  have  required  or  received  any  attention 
for  several  years  are  those  known  as  West  T-Head  and  Upper  Dam.  To  the  former, 
257  rords  of  willows,  weighted  with  earth,  were  added  during  the  year.  The  work  is 
very  suhstantial  and  in  good  condition. 

Tlie  western  end  of  Upper  Dam  was  rehuilt  for  a  length  of  53  feet,  most  of  which 
ha<l  washed  out.  The  scouring  at  the  east  ei>d  of  the  dam  during  the  Inst  high  river 
canwod  a  rapid  undermining  of  the  work,  and  180  feet  of  it  was  carried  away.  The 
ort  ion  now  remaining  is  720  feet  in  length ;  it  is  in  good  condition  and  well  supported 
>y  the  land  formation  which  it  has  caused  helow  it. 


I 

The  foUoyring  materials  were  used  in  this  dam  during  the  year :  Twenty-six  piles, 
^yi  linear  feet  of  12  by  12  inch  timber,  216  cords  of  willows,  72  cubic  yards  of  stone, 
:I2  screw  bolts  seven-eighths  of  an  in(»h  in  diameter  and  2  feet  long,  and  8  drift  bolts 
thriM'.-fourths  of  an  inch  in  diameter  and  1|  feet  long. 

For  the  location  of  these  works,  see  Chart  No.  5. 

MATTKESS   SILLS  ACROSS-  SOUTHWEST  AND   NOUTHEAST  PASSES. 

No  change  of  importance,  and  prarticnlly  none  at  all,  has  taken  place  in  these 
sills  during  the  year.  For  a  distance  of  l,r»iHl  feet  from  the  east  end  of  Northeast  Pass 
sill  sediment  was  deposited  upon  it,  the  amount  varying  in  vertical  height  from  1 
foot  near  the  shore  to  6  feet,  at  a  distance  of  1,2.50  feet  from  the  east  end. 

IN  SOUTH   PASS. 

In  Goat  Island  Reach  wing  dam  No.  2  was  repaired  by  using  19  piles,  190  linear 
fret  of  13  by  12  inch  timber,  225  cords  of  willows,  16  screw  bolts,  and  8  drift  bolts. 
This  dam  and  also  one  No.  9  are  in  good  conditicm,  but  the  other  Ones  in  this  reach 
bavp  deteriorated  to  such  an  extent  that  thev  are  of  no  value. 

The  wing  dams  in  Goat  Island  Re:u-h  havo  re<"eived  no  additional  w«rk  during  the 
yt'iir.  Numbers  6,  7,  8,  10,  11,  and  12  are  in  fair  condition,  but  if  the  other  ones  are 
again  required  it  will  be  necessary  to  renew  them. 

The  locations  of  the  dams  in  these  reaches  are  shown  on  Charts  3  and  4. 

AT  THE   MOUTH   OF   SOUTH   PAHS. 

Ea»t  J«<l3f.— The  work  on  this  jetty,  during  the  year,  was  principally  confined  to 
continuing  the  crib  work  capping  upwards  from  a  point  5,126  feet  below  East  Point, 
where  it  ended  last  year,  to  a  point  4,.326  feet  below  East  Point,  a  distance  of  8(10 
feet;  over  this  distance  14  cribs  were  placed,  each  being  56  feet  long,  9  foet  widi% 
and  3  feet  hif^h. 

One  crib  ot  the  same  dimensions  was  placed  on  the  sea  side  of  the  wiucmte  wydl, 
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alj  a  point  6,370  feet  below  East  Point,  as  a  protection  to  its  foundation,  and  at  a 
point  8,560  feet  below  East  Point  65  cubic  yards  of  stone  were  used  for  the  same 
purpose. 

Previous  reports  contain  all  details  of  construction,  and  the  location  of  all  work 
referred  to  is  shown  on  chart  No.  1,  and  the  character  of  the  same  represented. 

The  concrete  work  on  this  Jetty  remained  in  good  condition  during  the  year;  fron 
March  31,  1890,  to  June  1, 1891,  its  subsidence  averages  0.16  of  a  foot. 

In  the  maintenance  of  this  jetty  the  following  materials  were  used  during  tie 
year:  9,347  linear  feet  of  12  by  12  inch  timber,  16,120  feet  B.  M.  of  3  by  12  inch 
plank,  240  seven-eighth  inch  screw  bolts  from  2  to  3  feet  long,  1,035  threo-qaartcr 
inch  drift  bolts  from  16  to  20  inches  long,  and  498  cubic  yards  of  stone. 

West  Jetty. — ^As  will  be  seen  from  chart  No.  1,  this  Jetty  is  almost  completdy 
buried  by  the  land  formation  which  has  been  so  rapid  since  the  construction  of  tlie 
work,  and  it  is  not  probable  that  it  will  ever  require  frirther  attention. 

Inner  East  Jetty,--OreT  the  outer  353  feet  in  length  of  this  jetty  a  continuous  crib 
was  built  in  place  upon  the  willows  previously  placed,  and  which  had  become  well 
compressed  by  the  weight  of  a  large  quantity  of  stone  upon  them,  which  was  n- 
moved  and  reused  in  loading  the  crib.  For  a  distance  of  60  feet  from  the  sea  end  it 
is  17  feet  wide,  thence  for  a  distance  of  250  feet  it  is  11  feet  wide,  the  remainder 
bein^  from  7^  to  9i  feet  wide.  It  is  5  feet  high  on  the  river  side  and  4  feet  on  tibe 
sea  side. 

At  other  localities  willows  and  stone  have  been  added  to  this  work,  and  new  pilts 
driven  between  the  older  ones,  which  have  become  badly  decayed  above  the  water. 

The  work  is  in  good  condition  and  the  following  materials  were  used  in  its  main- 
tenance :  6,080  linear  feet  of  12  by  12  inch  timber,  855  feet  B.  M.  3  by  12  inch  plant 
431  piles,  5,054  cords  of  willows,  1,320  cubic  yards  of  stone,  76  screw  bolts,  and  1,397 
drift  bolts. 

Inner  West  Jetty.-^YoT  a  distance  of  618  feet  from  the  outer  end  of  this  jetty  two 
cribs  were  built  in  place  on  top  of  the  willows,  and  surrounding  one  of  the  rows  of 
piles  in  the  jetty.  They  are  287  and  331  feet  long,  9  feet  wide,  and  from  3  to  5  feet 
liigh :  they  are  nlled  with  stone  and  covered,  and  make  a  very  substantial  cappisg 
to  this  more  exposed  portion  which  was  often  damaged  by  heavy  seas  when  the  "wil- 
lows  were  simply  weighted  with  stone. 

At  other  localities,  where  required,  willows  and  stone  were  added  to  the  jetty, 
and  a  few  piles  renewed.    The  work  is  maintained  in  good  condition. 

In  its  maintenance  during  the  year  the  following  materials  were  used :  6,575  lineir 
feet  of  12  by  12  inch  timber,  37  piles,  3,311*  cords  of  willows,  459  cubic  yards  of  stone, 
111  screw  bolts,  and  1,539  drift  bolts. 

WING  DAMS. 

A  crib  64  feet  long,  6^  to  7^  feet  wide,  and  from  2|  to  3  feet  high,  was  added  to  tJi^ 
dam  which  connects  the  outer  endH  of  the  main  and  inner  east  jetties;  and  oneM 
feet  loni?,  12  feet  wide  on  the  bottom,  8  to  9  feet  wide  on  trop,  and  4  feet  high,  was 
added  to  Dam  29;  another  41  feet  long,  6  to  9  feet  wide,  and  5  feet  high,  was  i>laced 
upon  an  old  dam  of  palmetto  cribs  jnst  below  the  West  Light. 

Dams  9,  10,  30,  31,  32,  35,  and  37  were  repaired  or  had  materials  added  to  them,  and 
22  and  24  were  built  up  between  the  east  and  inner  east  jetties  in  order  to  prevent 
currents  between  tlicKe  works,  and  induce  a  more  rapid  shoaling. 

Tliese  Btmctnres,  thonarh  mostly  temporary  in  character,  are,  where  they  are  of 
importaueo,  maintained  in  good  condition.  In  their  maintenance  during  tne  year 
the  following  materials  were  used:  1,058  linear  feet  of  12  by  12  inch  timber,  4  piles, 
406  cords  of  willows,  140  cubic  yards  of  stone,  57  screw  bolts,  and  553  drift  bolts. 

DRRD6IK6. 

During  the  year  dredging  has  at  times  been  resorted  to  in  order  to  maintain  the 
required  channel,  most  of  that  work  having  been  done  during  the  months  of  Augnst. 
October,  and  Uecember,  1890,  and  May  and  June,  1891.  The  time  during  which 
dredging  was  done  amounted  to  82  days,  of  10  hours  each. 

THE  PLANT. 

A  l»arge  90  feet  long,  19  feet  wide,  and  5  feet  depth  of  hold  was  built;  a  tug  and 
small  lannch  rex)airud,  and  10  mooring  piles  driven  ahmg  the  banks  of  the  pass. 

THE  FORCK   EMPLOYED. 

Tln)  average  forego  employed  during  the  year,  including  offic4)rS;  mechanics,  and 
laborers,  was  41  in  number. 
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The  results  of  examinations  and  surveys  made  during  the  y^ar  were  reported 
1  lonthly,  and  the  same  are  embodied  in  this  report.  The  results  of  more  extended 
I  irveys  recenUy  made  are  ^iven  on  charts  in  tabular  form,  or  graphically  represented 
I  id  are  compared  with  similar  results  obtained  since  1875. 

The  results  of  tidal,  sediment,  and  velocity  observations  for  the  year  add  nothing 
i :  special  interest  to  similar  results  extending  over  many  years  and  which  are  pub- 
1  shed  in  previous  reports,  and  therefore  I  have  omitted  the  year's  record  from  this 
]  »port. 

AT  THE  HEAD  OF  THE  PAB8K8. 

The  chart  of  this  survey  is  No.  5.    This  area  is  constantljr  changing  from  the  time 
1  le  current  obtains  scouring  power  from  a  rising  river  until  it  ceases  when  the  river 
i  lis,  and  as  the  survey  was  made  while  the  river  was  rising,  and  when  it  had 
1  »ariy  reached  its  highest  point,  the  chart  represents  rather  an  abnormal  condition 
4 '  the  channel. 
The  changes  in  depth  over  the  area  covered  b^  this  survey  were  comparatively 
ight  and  unimportant  during  the  year,  except  in  Northeast  Pass,  in  wnich  there 
as  a  marked  shoaling.  * 

By  using  comparative  profiles  on  line  £  F,  and  going  downward  from  a  point 
600  feet  below  the  upper  limit  of  the  survey,  I  find  a  shoaling  of  9  feet  down  to  the 
lattress  sill,  below  which  there  ^as  a  shoaling  of  6  feet.  A  similar  comparison 
lade  on  section  I  J  shows  that  this  shoaling  extends  2,500  feet  from  the  east  shore. 
Making  the  same  comparison  with  results  in  1875  there  has  been  a  shoaling  of  5 
^et  down  to  the  sill,  and  of  2  feet  below  it. 

Southwest  Pass  deepened  slightly  during  the  year,  and  along  the  line  A  B  South 
ass  shows  an  unimportant  shoaling. 

As  a  general  result  this  area  shoaled  during  the  year,  and  has  deepened  since  1875; 
le  important  deepening  being  in  the  channel  into  South  Pass  which  may  be  seen 
om  profiles  on  chart  No.  6. 

The  depth  of  channel  from  the  main  river  into  South  Pass  varied  from  28  feet  in 
dgust,  1890,  to  30  feet  in  March,  1891.  At  present  the  least  depth  is  29  feet,  and  at 
1  times  the  26-foot  channel  was  very  wide. 

^      SURVET  OF   SOUTH  PASS  FROM  ITS  HEAD  TO   SOUTH  PASS  UGHT-HOUSE. 

The  usual  complete  survey  of  South  Pass  was  made  Huring  the  month  of  October; 
i  le  charts  are  Nos.  3  and  4.  In  comparison  with  a  survey  made  a  year  earlier  I  find 
i  the  first  2  miles  above  East  Point  a  deepening  averaging  about  2  feet  in  vertical 
]  dght.  Throughout  the  remainder  of  the  pass  there  was  a  shoaling,  slight  in  some 
1  aches  and  very  pronounced  in  others,  being  least  in  Grand  Bayou  and  Goat  Mand 
]  aches.  The  greatest  shoaling  was  from  7i  to  9  miles  above  East  Point,  where  it 
i  ^erages  3  feet  m  vertical  height. 

By  reference  to  chart  No.  6,  it  will  be  seen  that  since  1875  there  has  been  a  decided 

I  oaling  throughout  the  pass,  except  in  a  reach  li  miles  in  length  above  East  Point. 

On  April  11, 12,  and  13,  at  a  locality  1,300  feet  below  South  Pass  Light-House,  the 

mailable  depth  was  but  25  feet.    The  shoaling  was  caused  by  the  temporary  lod;^- 

nt  of  volumes  of  sand  which  moves  along  the  bottom  of  the  pass  durmg  a  certain 

;h  stage  of  the  river. 

Lside  nom  the  shoaling  mentioned,  the  least  depth  in  the  pass  during  the  year 
lained  in  Grand  Bayou  Reach,  and  was  27  feet;  the  least  width  of  the  26-foot 
kunel  at  any  time  was  160  feet.  This  locality  is  at  the  present  time  the  shoalest 
ce  in  the  pass ;  the  central  depth  is  27.9  feet,  and  the  26-foot  channel  is  840  feet 
lide. 

Hie  width  and  depth  of  channel  at  other  localities  throughout  thepassissnbstan- 
t>  kUy  as  shown  on  oliiirts  3  and  4,  from  which  the  following  table  is  compiled: 

ENG  91 114 
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Tabulated  itatefnent  of  the  depth  and  toidth  of  channel  throughout  South  Paes  of  the  Mi 
aissippi  River,  from  East  Point  to  SO-foot  depth  in  the  main  rivcTy  given  in  tepara 
reackee  one-fouwth  of  a  mile  in  length,  from  a  eurvey  made  in  October ,  18Q0, 


LooaUty. 


From— 


East  Point 

Above  East  Point: 

im06 

Imile 

ImUe 


First  mile. 


Imile... 
14  miles . 
l}  miles . 
1}  miles . 


Second  mile . 


Smiles.. 
2i  miles . 
'l\  miles . 
2i  miles . 


Third  mile. 


3  miles.. 
^,  mUes . 
3}  miles . 
3|  miles . 


Fourtji  mile. 


4  m\\e% . . 
4i  miles . 
a\  miles . 
4|  miles . 


Fifth  mile. 


5  miles . . 
5^  miles . 
5}  miles . 
r4  miles . 


Sixth  mile  . 


To 
above 
East 
Point. 


4  mile. 

imile. 
mUe. 
mUe. 


li  miles. 
U  miles. 
l|  miles. 
2  miles.. 


Similes. 
3j  miles. 
3f  miles. 
4  miles.. 


44  miles. 
4^  miles. 
4}  miles. 
6  miles.. 


5|  miles 
5X  miles. 
5|  miles. 
6  miles.. 


St 


29.0 

30.0 
33.0 
35.8 


29.0 


81.2 
30.1 
30.2 
30.0 


30.0 


31.8 
31.6 
32.0 
32.0 


31.5 


32.0 
31.6 
31.4 
32.8 


31.4 


33.0 
32.5 
35.3 
37.0 


32.5 


28.4 
27.3 
28.4 
30.0 


27.3 


Least  width 
for- 


k's, 


220 


410 
890 


850 
410 
420 
400 


350 


460 
440 
440 
430 


430 


410 
400 
400 
390 


390 


410 
440 
430 
290 


290 


440 
290 
270 


270 


(1) 

80 
210 
180 


160 
80 
80 
20 


20 


280 
300 
350 
370 


280 


220 
170 
150 


150 


250 


180 


180 


(2) 

(3) 

(4) 

50 


Locality. 


Fiom— 


Above  East  Point- 
Continued. 

OmUes 

6i  miles 

6}  miles 

6{  miles 


Seventh  mile. 


7  miles.. 
"^  miles. 
il  miles . 
7|  miles . 


Eighth  mile. 


Ninth  mile.. 


9  miles . . 
0|  miles . 
9*  miles . 
9}  miles . 


Tenth  mile. 


10  miles . . 
10^  miles . 
10}  miles . 
lOf  miles . 


Eleventh  mile. 


II  miles.. 
l\\  miles . 
I1J  miles . 

III  miles . 


Twelfth  mile. 


To 
above 
East 
Point 


6i  miles. 
6|nules. 
6|  miles. 
7miles.. 


7^  miles 
ii  miles. 
7}  miles 
8  miles.. 


9i  miles. 
oX  mile« . 
9}  milen. 
lU  miles. 


lOi  miles 
10^  miles 
10}  miles 
11  miles. 


^'9 


28.8 
28.3 
30.8 
30.6 


28.8 


31.7 
31.4 
36.0 
35.6 


81.4 


34.3 
32.4 
34.0 
36.5 


32.4 


34.4 
28.5 
33.6 
47.0 


28.5 


37.0 
41.0 
40.0 
36.0 


36.0 


111  miles 

11  j  miles 

12  miles. 


milps  52.0 
28.0 
28.0 
30.+t 


28.0 


Least  widi 

for— 


«M   P. 


870 
340 
350 
400 


340 


400 
430 
370 
360 


360 
420 
300 
270 


270 


:i 


(5] 


270 
340 
390 
350 


270 


870 
400 


450 


370 


] 


(*)  I    (* 

750  (J- 

(*)  (il 

(t)  (t 


750 


*  Very  wide. 


t  In  Mississippi  River,  above  the  Head  of  the  Passes. 


Length  of  the  portion  of  this  reach  lacking  a  central  depth  of  30  feet. 


Feet. 

(1) 80 

(2) 190 

(3) 880 

(4) 380 

r») 890 

(0) 830 


(7). 
(8). 
(9). 


Fet 


Total  length  of  cliHimel  in  12  miles. 


THE  CHANNEL  THRO  UGHis THE  JETTIES. 

The  channel  thronch  the  jetties  is  shown  on  Chart  No.  1,  and  the  Tariations  in  t 
depth  of  it  may  also  he  seen  ftom  a  profile  on  Chart  No.  6. 

At  times  during  the  year  it  wa^  necessary  to  dredge  at  some  localities  in  order 
maintain  the  required  ''channel  26  feet  in  depth,  not  less  than  200  feet  in  width 
tlu^  hottom,  and  having  through  it  a  central  depth  of  30  feet  without  regard 
width,"  yet,  during  the  period  from  April  25  to  May  6,  hoth  dates  inclusive,  tl 
df5])th  was  not  maintained  at  places  within  a  reach  from  1,500  to  2,700  feet  bel< 
East  Point.  Volume  after  volume  of  clear,  iine  sand  entered  this  reach  and  seem 
to  be  constantly  in  motion,  and  for  several  days  the  result  of  the  work  of  a  pow< 
tal  dredge  was  scarcely  appreciable.    Finally  the  amount  of  sand  coming  into  t 
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each  aeemed  to  decrease,  and  by  the  action  of  the  cmxent,  aided  by  dredging,  the 
ihannel  rapidly  resumed  a  normal  condition. 

The  flnctoauonB  in  the  depth  and  width  of  this  channel,  from  month  to  month 
luring  the  year^  may  be  known  from  the  following  table: 

Tabulated  statement  regarding  the  minimum  depths  and  vfidths  of  channel  through  the  jetties, 
in  separate  reaches  of  iS, 000  feet  each,  according  to  surveys  made  monthly  during  thefts- 
C4il  year  ending  June  SO,  1891, 


Date. 


Distanoo  from  East  Point,  in  feet. 


0-2,000. 


Least 
depth. 


Least  width 
for— 


26-foot    30-foot 
depth,    depth. 


2,000^,000. 


Leaat 
depth. 


Leaat  width 
for— 


20-foot 
depth. 


80-foot 
depth. 


4,000-6,000. 


Leaat 
depth. 


Least  width 
for— 


26-foot 
depth. 


80-foot 
depth. 


IBM. 

ime 

uly 

i.ugast 

eptfanber 

•ctober 

rovemlKT 

December 

1801. 

annary 

ebruary  

[arch 

^ril 

tay 

ano 


82.0 
32.4 
82.0 
80.6 
82.0 
80.6 
8L6 


31.0 
3L7 
82.0 
*30.6 
•30.3 
33.0 


860 
880 
340 
820 
800 
810 


810 
250 
270 
240 
840 
850 


170 
120 
110 
80 
180 
60 
60 


70 
110 
170 

50 
120 
150 


83.6 
33.4 
33.0 
31.4 
31.0 
31.2 
31.2 


31.0 
3L0 
34.8 
32.0 
•32.0 
31.1 


850 
830 
340 
850 
330 
810 
800 


290 
830 
840 
360 
860 
360 


240 
240 
230 
220 
220 


100 
210 
220 
60 
200 
220 


88.0 
84.0 
83.0 
88.0 
81.0 
80.6 
81.0 


81.2 
8L4 
86.4 
36.5 
32.0 
82.0 


810 
830 
800 
820 
270 
260 


230 
280 
200 
300 
810 
800 


220 

210 
200 
280 
120 
80 
80 


100 
160 
200 
230 
200 
150 


Distance  from  East  Point,  in  feet. 


6,000-8,000. 


Date. 


Least 

depth,  j  26.foot 
depth. 


Least  width 
for— 


30- foot 
depth. 


8,060-10,000. 


Least 
depth. 


Least  width 
for— 


26-foot 
depth. 


30-foot 
depth. 


10,000-12,000. 


Least 
depth. 


Leaat  width 
for— 


26-foot 
depth. 


30-foot 
depth. 


1800. 

one 

uly 

Tl^JUSt 

Bpt€mber 

ctober 

bvember 

tocember *  - 

189L 

ftnaary 

bbmary 

larch 

Pril 

[ay 

mo 

•  Ontral  depth  less  than 
I  2U.4  feet. 


84.0 
34.0 

32.7 
33.0 
30.5 
30.6 
30.7 


82.2 
32.5 
37.5 
30.0 
35.0 
34.7 


250 

250 
260 
240 
240 
240 
230 


280 
230 
260 
260 
260 
260 


210 
210 
100 
200 
120 
40 
70 


90 
190 
100 

200 
180 
200 


80.8 
89.0 
35.0 
35.0 
84.0 
34.0 
82.8 


82.3 
85.2 
86.0 
36.4 
30.0 
37.0 


270 
290 
200 
250 
240 
260 
220 


220 
240 
250 

260 
270 
270 


200 
230 
200 
180 
150 
150 
90 


UO 
170 
190 
170 
180 
200 


86.0 
87.0 
34.0 
33.0 
32.8 
33.0 
83.5 


82.5 
82.7 
34.6 
34.2 
34.0 
35.0 


250 
260 
240 
JBO 
220 
220 
200 


220 
240 
25) 

260 
270 
270 


150 
160 
130 
130 
120 
140 
130 


110 
190 
220 
210 
200 
200 


I  feet  from  April  25  to  May  6,  both  dates  inclosiye,  and  varied  from  27.5 


Hoyond  the  ends  of  the  jetties,  and  on  a  direct  conrse  from  them  to  sea,  the  depth 
f  channel  varied  during  the  year  from  26  to  31  feet,  the  latter  depth  obtaining  only 
nring  the  month  of  March.  The  present  depth  of  this  channel  is  27.4  feet,  and  the 
iath  of  the  26-foot  channel  is  480  feet. 

The  channel  turning  to  the  eastward  varied  but  little  during  the  year;  its  depth 
\  now  32  feet,  the  26-foot  channel  being  480  feet  wide,  and  the  30-foot  channel  130 
)et  wide. 

The  following  table  gives  the  depths  through  the  jetties  from  month  to  month 
nring  the  past  16  years: 
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Tnhle  giving  the  depths  of  water  through  the  jettiee  at  varioue  dates. 


Date. 


1875— June 

1876— May 

Angast 

November 

1877— March 

July 

October  25  to  December  14  w . 
1878-March 

December 

1879- March .• 

June 

July 

December 

1880-June 

July 

AuffUBt 

September 

October 

November 

Decern  ber 

1881— January 

February 

March  -• 

April 

May 

June 

July 

August 

October 

November 

December 

1882— »TaTiuary 

February 

March 

April 

May 

June 

July \ 

^       August 

September 

October 

November 

December 

188a— January 

February 

March 

April 

May 

June 

July 

August 

S«*pt  ember 

( October 

November 

Deeembcr 

18fU— .January 

February 

Af arch  

April 

May , 

June 

August 

S<'pf  ember 

October 

November 

I>e«'ember 

1885— ,Iiui  nary 

February 

March 

April 

May •- 

Juue 

July 

August 

St^pteiii  l)er 

October 

November 

December 

1886-^aiiuary 

February 

Mwoh 


Distances  from  East  Point,  in  feet. 


22.5 
Zi.  3 
2:1.5 

22. 0 
24.1 
24.9 
2(5.  -.i 
2«.0 
28.4 
28.6 
27.5 
30.5 
31.0 
31.0 
30.5 
30.5 
30.7 
31.0 
30.6 
30.9 
30.5 
30.4 
31.5 
30.4 
30.2 
30.0 
31.0 
30.1 
30.2 
30.8 
;M).2 
30. 5 
31.8 
31.2 
31.7 
30.5 
30.8 
30.0 
30.3 
30.1 
80.0 
30.0 
31.0 
31.0 
81.2 
82.3 
33.7 
33.2 
32.5 
33.8 

32. 1 
33.4 
32.7 
31.0 
30. 5 
31.2 
32. 0 

:jr..7 

35. 3 
34. 9 
35. 0 
31.9 
32. 0 
31.1 
32.  a 
31.6 
36.7 
41.7 
3.-,.  5 
36.0 
3(3. 7 
34.7 
36. 3 
36.5 
35.3 
;i3.8 
32.7 
33.0 
33.6 
32.  8 
32.8 


2.000  to 

4,000  to 

6,000  to 

8,000  to 

4,000. 

6,000. 

8,000. 

10,000. 

18.7 

16.7 

10.2 

9.7 

20.3 

22.0 

21.0 

17.1 

19.6 

2L0 

23.6 

23.0 

20.3 

21.1 

21.2 

2L1 

21.1 

23.2 

22.0 

21.2 

24.0 

26.0 

23.8 

28.6 

24.4 

28.6 

24.2 

28.0 

25.9 

35.6 

25.4 

24.8 

26.4 

36.7 

27.1 

25.8 

27.6 

43.4 

27.0 

27.0 

28.4 

47.7 

29.3 

20.2 

30.7 

31.0 
31.7 

80.7 
81.8 

81.0 

48.3 

32.5 

47.8 

81.4 

35.1 

31.0 

44.0 

80.8 

81.6 

30.4 

46.0 

32.0 

82.0 

3L0 

44.4 

30.6 

32.0 

81.5 

41.0 

30.8 

81.0 

31.0 

40.8 

30.8 

sao 

30.6 

43.0 

30.8 

SLO 

30.4 

41.9 

83.8 

80.7 

30.2 

41.6 

82.0 

SLO 

81.2 

41.8 

32.0 

32.0 

30.0 

43.0 

83.0 

33.0 

30.5 

42.7 

32.6 

30.6 

30.5 

43.8 

32.0 

3L7 

32.0 

42.5 

33.5 

33.0 

32.0 

37.6 

32.0 

81.0 

30.3 

38.3 

31.4 

31.2 

31.8 

39.2 

30.4 

30.0 

32.8 

89.4 

30.8 

30.2 

30.4 

41.8 

81.1 

30.2 

36.0 

89.7 

30.6 

30.8 

80.6 

39.2 

80.6 

31.6 

32.6 

39.6 

30.5 

80.8 

32.5 

89.4 

31.0 

81.3 

35.5 

39.0 

31.2 

81.8 

32.7 

38.7 

30.6 

81.8 

32.2 

38.1 

31.8 

3]i8 

31.6 

38.3 

31.9 

80.8 

31.0 

37.1 

31.0 

31.4 

32.0 

•       38,1 

21.6 

31.2 

31.0 

87.0 

31.2 

81.0 

31.0 

35.2 

80.2 

80.1 

31.2 

36.0 

30.5 

30.0 

32.6 

4S.7 

81.5 

30.3 

35.0 

44.0 

32.2 

30.0 

36.3 

46.0 

32.3 

30.8 

34.2 

45.0 

33.4 

31.0 

34.9 

44.0 

32.0 

31.5 

38.2 

48.0 

33.4 

33.4 

34.3 

40.0 

32.3 

32.3 

34.1 

41.5 

32.0 

32.0 

33.8 

43.8 

3t.5 

31.6 

32.  0 

43.0 

31.0 

31.6 

32.2 

39.2 

32.7 

31.8 

31.5 

41.3 

31.6 

31.0 

30.5 

41,6 

34.0 

33.8 

37. 3 

41.5 

31-7 

32.7 

35.8 

42. 3 

34.3 

35.1 

:«.8 

41.1 

3-1. 0 

35.0 

35.8 

41.9 

33.9 

35.0 

34.0 

89.0 

33.1 

33.7 

33.4 

88.0 

82.6 

32.6 

32.8 

87.2 

82.2 

82.4 

82.6 

37.1 

81.1 

31.6 

36.4 

36.9 

83.1 

84.6 

36.8 

85.7 

30.5 

34.1 

36.0 

30.1 

31.0 

31.7 

35.6 

87.0 

32.0 

82.6 

35.0 

35.6 

81.6 

33.5 

33.7 

35.7 

32.8 

82.8 

83.1 

36.5 

33.7 

33.6 

85.6 

37.6 

33.0 

32.0 

33.3 

35.2 

32.2 

30.7 

33.7 

35.8 

31.3 

80.4 

32.8 

35.1 

30.8 

80.6 

32.2 

84.2 

80.9 

30.5 

32.5 

33.0 

80.2 

30.2 

32. 8 

84.1 

31.3 

30.9 

36.8 

34.0 

85.0 

33.1 
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Table  giving  the  depths  of  water  ihroitgh  the  Jetties  at  various  datM— Continued. 


Date. 


1186— April 

Jitoy 

June 

!       July 

I       August 

September 

October 

Ifovember 

Deoembor 

$87— ^January 

♦        February 

}        March 

)        April 

llSy 

•'        June 

;     July 

I        August 

I         September 

:         October 

I         November 

December 

^888— J'anuary 

February 

I         March 

I         April 

May 

June 

t         July 

i  August 

■         September 

•  October 

November 

December ^. 

88d-Jannary 

February  

March • 

April 

May 

'         June 

July 

I         Auj^nsi .*. 

J         September 

I  October 

•  November 

j         December 

i890-^anuar>' 

•  February 

I         March 

;         April 

;         May 

June 

July 

AugUHt 

Sept«inlM>v 

,  Octobt'i" 

1         DeoembiT 

1B91— January 

FfibruaVy  

Martli 

April 

May 

June 


Distances  from  East  Point,  in  feet. 


Oto  2,000 


35.  i 
35.9 
38.2 
88.7 
85.0 
84.6 
85.0 
84.5 
84.0 
88.6 
80.4 
85.5 
88.8 
80.4 
tt.O 
80.0 
85.7 
80.0 
80.9 
85.0 
84.7 
85.6 
84.8 
34.0 
86.8 
35.3 
82.0 
84.2 
83.7 
82.7 
88.8 
81.8 
81.4 
81.0 
82.4 
30.2 
80.8 
80.8 
80.4 
30.3 
31.7 
30.9 
31.6 
31.0 
30.8 
30.8 
31.7 
36.4 
33.4 
82.0 
32.0 
32.4 
32.0 
30.5 
32.0 
30.6 
31.5 
81.0 
81.7 
32.0 
t30.6 
:30.3 
33.0 


2,000  to 
4,000. 


34.5 
35.6 
85.2 
86.7 
86.8 
85.6 
86.2 
86.6 
85.0 
84.0 
84.4 
86.6 
87.0 
85.8 
86.4 
86.4 
34.6 
84.0 
84.2 
82.9 
82.7 
82.6 
82.4 
88.0 
84.8 
35.2 
88.0 
84.0 
83.7 
82.7 
88.8 
82.8 
82.4 
81.8 
82.5 
82.2 
82.1 
82.0 
32.2 
31.0 
81.4 
31.3 
31.0 
81.2 
81.0 
30.8 
80.7 
33.2 
36.0 
34.0 
33.6 
33.4 
33.0 
31.4 
31.0 
31.2 
81.2 
31.0 
31.0 
84.8 
32.0 
:82.0 
8L1 


4,000  to 
6,000. 


84.6 
84.2 
88.4 
86.2 
86.7 
84.6 
M.4 
84.8 
86.8 
88.8 
86.4 
82.6 
88.7 
87.1 
87.6 
85.8 
84.7 
85.0 
84.8 
88.8 
88.9 
88.7 
82.6 
82.6 
88.8 
84.8 
88.0 
88.8 
88.7 
82.8 
82.8 
8L7 
8L6 
80.6 
81.8 
80.4 
81.2 
80.7 
81.8 
31.0 
31.5 
31.2 
81.2 
81.2 
81.2 
31.2 
31.5 
34.0 
85.0 
34.0 
33.0 
34.0 
33.0 
83.0 
31.0 
80.6 
81.0 
81.2 
81.4 
86.4 
86.6 
82.0 
82.0 


6.000  to 
8,000. 


88.7 
81.0 
88.2 
82.8 
iL8 
88.7 
88.0 
82.9 
88.6 
82.8 
8L8 
86.6 
81.0 
8L2 
82.8 
84.0 
88.6 
86.0 
82.1 
80.7 
80.9 
80.6 
8L0 
80.5 
81.0 
81.6 
8L4 
8L0 
81.2 
80.8 
80.6 
80.6 
80.8 
80.8 
82.8 
82.8 
82.8 
82.6 
8L6 
32.4 
31.6 
81.0 
81.0 
81.0 
81.0 
30.6 
82.6 
84.0 
86.0 
36.0 
84.0 
84.0 
82.7 
88.0 
80.6 
30.6 
30.7 
82.2 
32.6 
87.6 
80.0 
86.0 
84.7 


8,000  to 
10,000. 


83.7 
86.0 
84.6 

88.7 
88.8 
88.6 
84.1 
88.0 
82.6 
82.7 
84.1 
86.6 
84.8 
84.2 
84.1 
88.0 
8L6 
82.7 
82.2 
81.8 
8L7 
8L6 
8L0 
8L8 
86.0 
88.6 
86.6 
8L0 
81.2 
81.0 
80.4 
80.6 
*29.2 
81.0 
81.0 
81.8 
81.8 
81.2 
81.0 
31.8 
81.4 
31.1 
8L7 
81.8 
81.7 
31.0 
84.4 
84.0 
88.7 
89.0 
89.8 
89.0 
36.0 
86.0 
34.0 
84.0 
32.8 
82.8 
35.2 
86l0 
36.4 
86.0 
87.0 


10,000  to 
12,000. 

31.0 
84.4 
86.6 
87.0 
84.7 
88.0 
88.0 
88.6 
88.0 
88.4 
82.4 
88.8 
86.6 
88.1 
85.2 
84.0 
82.7 
82.2 
8L8 
8L2 
81.8 
82.2 
82.0 
80.9 
8L4 
88.0 
83.2 
38.6 
88.2 
82.0 
80.4 
80.8 
80.7 
80.9 
82.6 
81.6 
80.6 
80.8 
80.8 
3L0 
81.0 


t  29.6 
8L4 
81.2 
81.0 
83.0 
83.6 
84.5 
84.0 
85.0 
87.0 
84.0 
83.0 
82.8 
83.0 
83.5 
82.5 
82.7 
84.6 
84.2 
84.0 
85.0 


•  *  From  De<vmlK'r  28,  1HS8,  to  January  4,  1889,  inclusive, 
t  From  October  1  to  October  5,  iiiflus'ivo. 
'  X  Depth  less  than  30'feet  from  April  25  to  May  6,  both  dates  Inclusive,  and  varied  from  27.5  to  29.4  feet. 

SURVEY  BKYOND  THB  ENDS  OF  THE  JETTIES. 

The  chart  of  thia  Burvey  is  No.  2.  The  deductions  which  have  been  made  from 
Umilar  sorveyB  since  1876  furnish  data  on  the  most  interesting  and  important  sub- 
ject connected  with  Mississippi  jetties. 

The  area  sounded  contains  a  fraction  more  than  2  square  miles.  1^  square  miles  of 
W'hioh  are  subdivided  into  21  lesser  areas,  and  the  mean  depth  or  each  division,  and 
inally  of  the  whole  area,  is  obtained  and  compared  with  results  similarly  obtained 
f»r  previoofl  years.    By  this  means  we  locate  the  areas  of  greatest  or  least  ohangcb 
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Another  determination  is  then  made  by  measuring  ordinates  100  feet  apart  toeai 
curve  designating  depths,  and  the  means  of  these  when  compared  with  siuiQur  e:i 
lior  results  gives  the  distance  that  each  curve  has  advanced  or  receded,  and  couh 
quent].v  indicates  whether  the  area  has  shoaled  or  deepened. 

From  chart  No.  7  it  will  be  seen  that  all  except  the  100-foot  curve  advanced  fin 
ing  the  year,  that  erne  showing  but  a  slight  recession  of  80  feet.  The  80-foot  ciiri 
shows  the  least  advance  of  77  feet,  and  the  60-foot  curve  the  greatest  of  391  feet. 

The  following  diagram  gives  the  distance  that  each  curve  has  advanced  since  187 
the  30-foot  curve  showing  the  least  advance  oC  706  feet,  and  the  70-foot  cnrv*^  t  i 
greatest  of  l,4a5  feet. 
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The  foregoing  determinations  indicate  a  decided  shoaling  during  the  year,  and 
ince  1876  the  mean  vertical  height  of  which  over  the  area  of  1^  square  mile^  for  each 
rear  from  1876  to  1891  is  as  follows : 
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Yearn. 


From—  I     To— 


1876 
1877 
1878 
1879 
1880 
1881 
W«2 
1883 


Mean  change  over  whole  area. 


Deepened — 


1877 
1878 
1870  I 
1880  , 
1881 
1882  ' 
1883 
1884 


0.12 


0.04 


Shoaled— 


0.40 


2.50 


2.38 
1.30 


3.61 


Yeara. 

1  From— 

To- 

1884 

1885 

1885 

1886 

18H6 

1887 

1887 

1888 

18K8 

1889 

1889 

1890 

1890 
1876 

1891 
1891 

Mean  change  over  Whole  area. 

Deepened— 

Shoaled— 

1.16 

0.12 

1.38 

0.31 

1.23 

1.11 

.. 

2.70 

11.52 

'  The  following  diagrams  furnish  in  detail  the  n>suItH  <»f  detpniiiiiations  to  ascer- 
tain the  change  over  each  of  twenty-one  lesjser  areas  into  which  the  area  containing 
1^  square  miles  is  divided,  and  the  results  show  the  distribution  of  the  shoaling 
over  that  area. 

No.  1  results  from  comparing  the  mean  depths  for  1890  with  those  for  1891,  and 
No.  2  compares  those  for  1876  with  thos^for  1881.  The  figures  in  each  division  ex- 
press in  feet  and  tenths  of  a  foot  the  vertical  height  of  the  shoaling  or  deepening, 
shaded  areas  having  shoaled  and  blank  areas  deepened. 


No.i.ia90  to  18^. 


NQ.B,ia76  to  1S91, 


\, r\7  .,-i^'- 


NAVIGATION   OF   TlIE   CHANNEL. 

At  times  during  the  months  of  April  and  May,  while  volninoH  of  sand  were  mov- 
ing through  the  pass,  vess^^ls  were  reported  as  having  touche<l  the  bottom  at  points 
from  one-half  to  2f  miles  below  Grand  Bayou.  I  have  known  of  a  few  cases,  but 
the  vessels  were  afloat  before  I  could  get  to  them  and  determine  their  location.  The 
channel  was  often  carefully  sounded,  and  more  than  the  required  depth  of  26  feet 
always  obtained. 

CONCLUSION. 

During  the  year,  as  for  many  years  past,  I  was  efficiently  assisted  by  Recorder  G. 
W.  Lawes. 

Very  respectfully,  your  obedient  servant, 

C.  Donovan, 

Asnatant  Engineer. 
Maj.  James  B.  Quinn,  -^ 

Carps  of  Engineem,  I '.  S,  A . 
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APPENDIX  S. 


mPBOYElfENT  OF  CERTAIN  STREAMS  IN  LOUISIANA,  AND  OF  HABBOB 
AT  SABINE  PASS,  SABINE  RIVER  AND  NECHES  RIVER,  TEXAS. 


BEPOBT  OF  MAJOR  JAMES  B,  QUINN,  C0BP8  OF  ENOINEEBS,  OFFICES 
IK  CHARGE.  FOB  THE  FISCAL  YEAB  ENDING  JUJNE  90,  1391,  WITS 
OTHER  DOCUMENTa  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  ChefiDUiote    rTohefttncte]   River  and 

Boffue  FaUa,  Looisiana. 

2.  Tiok&w  River  and  ita  tributaries, 

Loaifliana. 

3.  Amite  River   and  Bayou  Manohac, 

LouiBiana. 

4.  Bayou  La  Fonxohe,  Louisiana. 

5.  Bayou  Terrebonne,  Louisiana. 

6.  Bayou  Plaquemine,  Louisiana. 

7.  Bayou  Courtableau,  Louisiana. 


8.  Bayou  Teehe,  Louisiana. 

9.  Mouth  and  passes  of  Calcasiea  Riyer, 

Louisiana. 

10.  Harbor  at  Sabine  Pass,  Texas. 

11.  Sabine  River,  Texas. 

12.  Neches  River,  Texas. 

13.  Removing  sunken  vessels  or  oraft  ob- 

struoting  or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  ST7RVEY. 


14. 
15. 


16. 


17. 
18. 
19. 


Bayou  Carlin,  Louisiana. 

Shoals  on  Lake  Pontchartrain,  Lou- 
isiana, near  the  Rigolots,  known  as 
the  ''Middle  Ground,"  with  a  view 
of  dredging  a  channel  10  feet  deep 
and  revetting  sides  of  the  same. 

Bavou  Chevreuil  and  Bayou  Tiere, 
Louisiana,  from  Lake  Des  jQle- 
mands  to  points  near  Vaeherie, 
Chigby,  and  Malagay  settlements 
in  St.  James  Parish,  lor  removal  of 
bars  and  other  obstructions  to  nav- 
igation. 

Bayou  Terrebonne,  Louisiana,  from 
Houma  to  Thibodeaux. 

Bayou  Black,  to  connect  with  Terre- 
bonne, Louisiana. 

Berwick  Bay,  Louisiana,  to  the  Gulf, 
with  a  view  of  obtaining  a  deeper 
channel. 


20.  Bayou  Cooodrie,  in  St.  Landry  Par- 

ish, Louisiana. 

21.  Ba^ou  Black,  Louisiana,  for  connec- 

tion between  Calcasieu  Lake  and 
Sabine  Lake. 

22.  Bayou    Teche,  Louisiana,  from  St. 

Martinsville  to  Port  Barre. 

23.  Bayou  Des  Glaises,  Louisiana,  with  a 
^  view  of  clearing  the  stream  of  ob- 
structions  from  the  Atchafalaya 
River  to  Cottonport. 

24.  Bayou  Vermillion,  bay  and  passes, 

Louisiana. 

25.  Mermenton  River,  Louisiana,  includ- 

ing its  tributaries  and  course 
through  Lake  Arthur  and  Grand 
Lake  to  the  Gulf  of  Mexico. 


1817 
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Office  United  States  ENGI^E£:R, 

New  OrleaiMj  La.y  July  9j  1^9 
General  :  I  have  the  honor  to  transmit  herewith  annual  reports  ii 
works  of  river  and  harbor  improvement  at  present  in  my  charge  for 
fiscal  year  epding  Jane  30, 1891. 

•  •••••  • 

Very  respectfully,  your  obedient  servant, 

James  B.  Qxtink, 
Major  J  Ci>rpi  of  Engineer 

Brig.  Oeu.  Thomas  L.  Oasey, 

Chief  of  Engineers^  U.  8.  A. 


S  I.  ' 

IMPROVEMENT    OP    CHEFUNCTE    [TCHEFUNCTE]    RIVER   AN1>    BOl 

FALIA,  LOUISIANA. 

The  project  for  the  improvement  of  this  river  was  made  ia  1881) ' 
cont^nplated  the  removal  of  overhanging  trees,  logs,  etc.,  in  the  v 
nel  and  the  dredging  of  the  bar  at  its  mouth. 

The  first  appropriation  of  $1,500  was  made  March  3,  1881.  ai 
second  one  of  9l«500  in  August,  1882.  With  these  two  appropriat 
the  obstructions  below  Covington  were  removed,  and  pajrt  of  tht 
expended  balance  was  used  for  the  construction  of  a  working  pliiD 
improving  the  bar  at  the  mouth  and  part  for  the  construction  of  a  bi' 
water  extending  820  feet  inte  the  lake. 

The  third  appropriation  for  this  work,  $2,500  made  August  5,  r 
was  expended  in  improving  Bogue  Falia  between  Old  Landing  and ' 
ington  by  cutting  a  channel  5  feet  in  depth  and  30  to  00  feet  in 
through  the  bars  between  these  places. 

The  original  estimate  for  improving  this  river  was  $5,460  the  gri^ 
portion  of  which  was  for  dredging  the  bar  at  the  mouth. 

It  was  thought,  however,  that  a  dredged  channel  over  this  bar  i 
not  be  maintained  without  protecting  works,  which  would  cost  co 
erably  more  than  the  dredging.    Major  Stickney,  who  had  this  ^ 
in  charge,  caused  a  reexamination  to  be  made  in  1884,  and  in  his  re 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  vol.  ii. 
1269,  he  reports  the  river  in  good  order,  except  the  bar  at  its  m 
and  suggests  as  a  method  for  improving  this  to  build  a  jetty  or  Mi 
water  2,500  feet  long  across  the  bar  into  the  comparatively^deep  ^ 
of  Lake  Pontchartrain,  and  then  to  dredge  the  channel  throu^'I 
bar,  in  the  hope  that  the  jetty  would  prevent,  or  at  all  events  gn 
retard,  the  refilling  of  the  cut  with  sand. 

In  1890  $1,000  was  appropriated  for  continuing  the  improvemei 
this  river  and  bayou. 

For  the  expenditure  of  this  money  the  approved  project  is  to  nsi' 
Government  plant  now  used  in  the  Amite  River  to  remove  the  s:l 
and  impending  trees  and  similar  obstructions  in  the  channels.       . 

Nothing  was  done  during  the  year,  but  the  work  will  be  oontinne* 
soon  as  the  Government  plant  is  available. 

It  will  cost  $1,000  annually  te  keep  this  river  and  bayou  in  ^ 
each  year. 
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Amount  appropriated  by  act  approved  September  19, 1890 $1, 000. 00 

July  1, 1891,  balance  unexpended 1,000.00 


C  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893 
<  Submitted  in  compliance  with  requirements  of  seotionfl  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


1,000.00 


COMMERCIAL  STATISTICS. 


Aggregate  niimber  of  trips  otit  of  river. . 
Aggregate  toniuige  of  same 


777 
,  18,087 


ArUoles. 

June  1,1889,  to  Hay 
81,1890. 

.™.U»M.H.x 

Tonnage. 

Value. 

Tonnage. 

Yaloe. 

Lumber....... 

8,834 

$66,255 

11,202 

3 

1,802 

1,577 

11,499 

8,888 

10.020 

130 

mm 

Shingle* 

Staves 

347 

1,372 

10.056 

0.838 

740 
4,690 
14,366 
18,676 

7,7» 
5.679 

io,2)ia 

Brick 

Sand 

Wood 

39,845 
97.600 

Charconl 

MiHcellaneoos  f^ght , 

8.000 

Cotton 

356 

79,560 

Total 

27,803 

173,283 

45,521 

201,061 

S2. 

IMPROVEMENT  OF  TICKFAW  RIVER  AND  ITS  TRIBUTARIES,  LOUISIANA. 

This  work  was  commenced  in  1879  by  an  examination  authorized  by 
Congress.  The  estimated  cost  of  the  improvement  was  $10,230,  and 
the  project  was  to  clean  out  tliis  stream  as  well  as  its  navigable  branches, 
the  Natalbany,  Blood,  and  Ponchatoula,  by  removing  such  obstacles  to 
navigation  as  snags,  logs,  stumps,  and  overhanging  trees. 

In  1881  Congress  appropriated  $2,000  to  commence  the  work.  Work 
was  done  by  contract  in  1882,  and  16  miles  of  Tickfaw  River  were 
cleaned  out. 

Itt  1882  $2,000  more  was  appropriated.  This  was  expended  partly  in 
building  plant,  and  the  work  of  cleaning  out  the  stream  was  done  witli 
this  plant  and  hired  labor.  The  result  was  a  good  navigable  channel  1> 
miles  above  the  previous  head  of  navigation  on  the  Tickfaw. 

In  1886  Congress  appropriated  $2,000  more,  the  ftinds  to  be  available 
for  cleaning  out  tbe  navigable  branches  of  the  Tickfaw. 

In  the  latter  part  of  1886  and  early  part  of  1887  work  was  resumed 
with  the  Government  plant  and  hired  labor,  and  the  branches  cleared  to 
the  head  of  navigation. 

In  1888  Congress  appropriated  $1,000  for  the  Tickfaw  and  its  naviga- 
ble tributaries.  The  latter  being  in  good  condition,  the  Government 
snagging  plant  commenced  on  the  river  itself  early  in  May,  1889,  remov- 
ing the  obstructions  that  had  reformed  since  1887,  and  worked  upstream 
to  within  1  mile  of  the  Chapman  Plaice,  where  work  cea'Sed,  the  appro- 
priation being  exhausted. 

The  improvement  is  not  permanent,*  since  logs  and  snags  find  their 
way  into  the  navigable  channel  and  form  obstructions  which  have  to  be 
removed.    In  1890  $1,000  was  appropriated  for  the  continuance  of  im- 
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provement,  but  nothing  has  been  done  yet,  the  project  providing  tht 
the  work  be  done  with  the  Oovemment  plant,  which  is  still  emplojed 
on  the  Amite  River. 

The  character  of  the  improvement  is  such  that  about  $1,000  will  be 
required  annually  to  keep  the  navigable  channel  in  condition. 

Money  statement. 

Amonnt  appropriated  by  act  approved  September  19, 1890 $1,  OOOa^' 

July  1, 1891,  balanoe  unexpended l,OO0i) 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893      1,  OOO.V^ 
<  Submitted  in  compliance  with  requirements  of  aectiona  2  of  river  and 
/     harbor  aots  of  1868  and  1867. 


COMMERCIAI.  STATISTICS. 

Commerce  of  Tickfaw  River  from  June  1, 1890,  to  May  31, 1891. 
Six  arrivala  (schooners) ;  gross  tonnage,  114  tons. 


CommoditiM. 

Ton*. 

VriBt 

Wood 

US 
185 

fC5 

Lnmlx^F- , - 

l.# 

Total 

-    aoi 

ztfl 

S3. 

IMPROVEMENT  OF  AMITE  RIVER  AND  BAYOU  MANCHAC,  LOUISIANA. 

The  original  project  for  the  improvement  of  this  river  was  adopted  in 
1880,  the  result  desired  being  a  6-foot  depth  of  channel  as  far  upstreiim 
as  appropriations  would  permit,  the  main  portion  of  the  work  to  be  done 
above  the  mouth  of  the  Bayou  Manchac. 

In  1880  $8,000  was  appropriated  for  this  work,  and  in  1881  $5,000 
more. 

In  1883,  owing  to  the  inefficient  manner  in  which  the  work  was  dyne 
by  contract,  the  project  was  amended  so  as  to  provide  for  the  removal 
of  obstructions  below  the  Manchac  by  the  Government  plant  and  hired 
labor^  and  resulted  in  a  satisfactory  improvement  of  about  8  miles  ot 
the  river. 

In  1886,  under  an  appropriation  of  $2,000,  work  with  Government 
plant  and  hired  labor  was  resumed,  and  the  logs  and  snags  removed 
from  about  5  miles  of  river  below  mouth  of  Bayou  Manchac,  leaving  the 
Amite  Eiver  in  good  navigable  condition. 

In  1888  $5,000  was  appropriated  with  the  stipulation  that  half  of 
tliis  sum  might  be  used  in  improving  Bayou  Manchac,  and  in  November, 
1888,  work  with  the  Government  plant  and  hired  labor  was  commenced 
in  Bayou  Manchac,  working  up  from  its  mouth  to  Hereford  Landing, 
leaving  the  Manchac  in  good  condition  up  to  that  point. 

The  outfit  then  returned  to  the  Amite  River,  and  from  it  removed  the 
obstructions  formed  by  snags,  stiHnps,  and  impending  trees. 

In  1890  $3,800  was  appropriated  for  the  completion  of  the  old  project, 
the  money,  however,  to  be  applied  to  the  Amite  or  Manchac  in  such 


Digitized  by  VjOOQIC 


APPENDIX  8 — REPORT  OP  MAJOR  QUINN. 


1821 


proportions  as  the  engineers  might  deem  best.  Work  was  resumed  in 
October,  1890,  with  the  Government  plant  and  hired  labor,  at  Hope 
Villa,  on  the  Manchac,  and  the  bayon  cleaned  up  for  a  distance  of  about 
3  miles,  when  the  outfit  turned  back,  and,  commencing  at  Wards  Greek, 
worked  down  stream  to  the  Amite  Elver. 

High  water  and  sickness  of  the  men  caused  considerable  delay,  and 
the  progress  of  the  work  has  been  slow  and  unsatisfactory.  It  does  not 
api)ear  that  the  improvement  can  be  permanent,  since  logs  and  stumps 
are  continually  getting  into  the  Bayou  and  Amite  Biver,  forming  snags 
and  obstructions  that  will  require  removal  from  time  to  tune  to  preserve 
the  navigation. 

About  $2,500  will  suffice  to  keep  this  river  and  bayou  in  navigable 
condition  for  the  ensuing  fiscal  year. 

Money  statement, 

July  1, 1890,  balance Tmexponded $514.04 

Amount  appropriated  by  act  approved  September  19,  1890 3, 800. 00 

4,314.04 
June  30, 1891,  amount  expended  during  fiscal  year 3, 191. 90 

July  1, 1891,  balance  unexpended 1,122.14 

C  Amountthatoanbeprofitablyexpendedinfiscal  year  ending  June30, 1893      2, 500. 00 
•?  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

A|?gT«gateniimberof  trips  ont  of  river 175 

Aggregate  tonnage  of  same 6,411 


Articles. 


Jmiel,1880,toMay 
81, 1890. 


Tonnage.    Value. 


Jnnel,  1800,toKay 
31, 1801. 


Tonnage.    Yalne. 


r.umber 

Shingles 

Brick 

AV^Kxi 

Staves 

Laths 

Sand 

Cotton  and  seed 

Miscellaneoas  freight. 


8,809 

428 

684 

14,272 

&8,218 


1,5«2 
952 


84.295 


152,065 
8,568 
2,830 
28,544 
66,560 


2,260 
131,640 


7,761 

880 

216 

1,525 

1,512 

156 

4,916 

1,221 

165 


291,967 


$62,820 
6,986 

782 
4,115 
6,850 
4,064 
4,214 
205,728 
7,405 


17,792    800,963 


IMPROVEMENT  OF  BAYOU  LA  FOURCHE,  LOUISIANA. 

The  original  project  for  this  work  was  approved  in  1879,  and  had  for  its 
object  the  removal  from  the  bayou  the  obsti  actions  to  navigation,  which 
consisted  of  snags,  wrecks,  raft  heaps,  and  impending  trees.  Under 
this  project  work  was  carried  on  from  1881  till  1883,  when  the  plant  was 
laid  np  at  Lockport  after  clearing  the  bayou  a  distance  of  30  miles  be- 
low Lockport. 

In  1884  a  project  was  approvedforcontinuing  the  snagging  operations 
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on  down  beyoncf  the  point  where  operations  had  ceased  in  1883,  andic- 
c<»dingl7  work  was  resumed  in  September,  1884,  and  continued  to  Jui- 
uary,  1885,  when  work  was  8U8X)ended  on  account  of  high  water.  Sib- 
sequently  the  plant  was  removed  to  other  places. 

Beyond  surveys  and  examinations,  nothing  further  was  done  uitQ 
1888,  when  Gougress  appropriated  for  ^^ improving  Bayou  La  Fouroe, 
Louisiana,  pursuant  to  the  project  of  Lieut.  O.  T.  Crosby,  CJorpsof 
Engineers,  dated  June  11, 1886,  $50,000,  including  immediate  dxedgiig 
to  secure  low-water  navigation.'' 

During  8  months  of  the  year,  when  the  Mississippi  Biver  is  hi^ 
Bayou  I^  Fourche  is  navigable  by  the  largest  steamboats;  but  dniig 
ex&eme  low  water  navigation  is  sometimes  entirdy  suspended  for  U- 
boats  drawing  over  2  feet  of  water. 

The  project  of  Lieutenant  Crosby's  referred  to  in  the  foregoing  let 
was  to  place  a  lock  at  the  Mississippi  Biver  end  of  the  bayon,  convfft- 
ing  tiie  bayou  into  a  slack  water  stream,  and  to  then  dredge  a  chaiael 
75  feet  wide  and  5  feet  deep  at  mean  low  water  of  the  GuK  thiougta«Lt 
its  length. 

The  act  also  provided  for  immediate  dredging,  and  since  the  barftt 
the  river  end  of  the  bayou  had  shut  out  navigation  in  1887,  it  was  p- 
posed  to  dredge  a  channel  through  this  bar,  the  channel  to  have  a 
depth  of  4  feet  below  mean  low  water  of  the  Gulf,  and  a  width  of  ^ 
feet.  This  dredging  was  done  by  contract  and  admitted  saffidat 
water  to  the  bayou  to  reestablish  flat-boat  navigation,  which  had  bflS^ 
suspended  a  day  or  two  while  the  cut  was  being  made. 

It  having  been  ascertained  that  about  150,000  cubic  yards  of  materiil 
would  have  to  be  dredged  from  the  bayou  to  secure  2  feet  depth  for  fl^ 
boat  navigation,  on  June  10, 1889,  bids  were  opened  for  dredging  this 
amount,  but  the  price  bid  was  deemed  too  high  and  the  bid  was  rejectel- 
Dredging  was  then  begun  by  a  hired  dredge  and  continued  until  U^ 
water  interfered. 

The  channel  had  been  carried  a  distance  of  about  2  miles  from  tbe 
mouth  and  had  a  depth  of  2  to  3  feet  at  mean  low  water  of  the  GvSl. 
Upon  commencing  this  dredging  it  was  found  that  the  channel  thron^l^ 
the  bar  at  the  head  of  the  bayou  had  shoaled  so  as  to  require  redredg 
ing  and  much  of  the  channel  work  had  to  be  gone  over  several  times 
owing  to  the  caving  of  the  sides  of  the  cut.  On  September  15, 1890, 
dredging  was  resumed.  The  dredge  had,  as  formerly,  to  reopen  the  cJit 
through  the  bar  at  the  head  of  the  bayou  and^redredge  much  of  tbe 
channel  previously  gone  over. 

The  work  progressed  favorably  until  high  water  in  January,  1891, 
caused  its  suspension.         ^ 

Work  will  be  resumed  as  soon  as  the  high  water  subsides. 

The  improvement  by  dredging  is  a  slow  and  unsatisfactory  way,  since. 
the  silting  up  of  the  dredged  channel  takes  i)lace  with  the  recurrenceof 
high  water  each  year.  The  construction  of  a  lock  at  the  head  of  the 
bayou  will  ahnost  entirely  overcome  this  diflficulty  and  render  the  navi- 
gation of  the  bayou  safe  and  certain  under  all  conditions  of  tide  in  the 
Mississippi  Biver. 

The  cost  of  a  lock  at  Donaldsonville,  La»,  was  estimated  by  Lieutenant 
Crosby  to  be  about1>460,000.  With  this  lock  completed  whatever  dredg- 
ing was  done  in  the  bayou  would  be  practically  permanent  and  a  mod- 
erate annual  outlay  would  maintain  satisfacitory  navigation  hardly 
pK)ssible  to  secure  with  any  amount  of  money  under  the  pi^esent  condi- 
tions. 
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Money  statement. 

July  1, 1890,  balance  unexpended $35,407.49 

Amount  appropriated  by  act  approved  September  19, 1890 •. .    50, 000. 00 

85,407.49 
June  SO;  1891,  amount  expended  during  fiscal  year 12, 090. 93 

July  1, 1891;  balance  unexpended 72,716.56 

(Amount  (estimated)  required  for  completion  of  existing  project 400, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Number  of  TesBds,  1890-'91 0 

Total  registered  tonnage  of  same,  net 2,738 

Aggregatennmberof  trips  out  of  bayou 873 

Aggregate  tonnage  of  same 151,148 


Artidoe. 


June  1,1889,  to  May  31, 
1890. 


Tonnage.        YaIub. 


Jane  1, 1890,  to  May  31, 
1891. 


Tonnage.       Yalue. 


Sugar 
Molasi 


«ic« t. 


I'otatoes  and  onions  . 

J;g«« 

Moms 

Pecans 

Miscellaneoas  freight. 


Total. 


IirWASD  FBEIGHT. 


MIsoellaneoua  freight. 
Coal 


Total. 


26,660 
19.780 
10,050 
4,078 


$2,621,608 
858,820 
858,  Ud 
134,868 


178 


10,680 


36,304 


60,746      3,514,882 


75,000 
65,000 


1,980,000 
214,500 


44,832 

81,984 

8,310 

4709 

111 

205 

77 

475 


00,708 


54.420 
72,150 


140, 000       2. 194, 500 


126,570 


$8,290,481 

968,000 

326,786 

151,447 

2,606 

12,270 

5,190 

85,400 


4,702,005 


8,104,780 
257,400 


8,452,130 


S5. 

IMPROVEMENT  OP  BAYOU  TERREBONNE,  LOUISIANA. 

Previous  to  the  commencement  of  the  improvement  of  the  Bayon 
Terrebonne  it  was  but  little  better  than  a  drainage  ditch  in  places. 

In  1880  an  appropriation  of  $10,000  was  made  for  the  improvement  of 
this  bayon,  and  the  work  of  dredging  was  commenced  in  1880  and  con- 
tinued until  December  17, 1887,  when  the  channel  was  completed  to 
the  railroad  depot  at  Houma,  where  a  turning  basin  was  dug. 

The  improvement  enables  planters  on  the  bayou  to  float  their  produce 
to  Houma  to  the  railroad  or  else  ship  by  boat  direct  to  New  ©rleans  by 
way  of  connecting  bayous  and  canals. 

It  is  doubtful  if  the  improvement  can  be  made  permanent,  as  more  or 
less  silt  finds  its  way  into  the  bayou,  causing  shoals  to  form  which  will 
require  removal  from  time  to  time. 

During  the  past  year  no  work  has  been  done  and  it  is  not  believed 
that  more  work  will  be  required  during  the  ensuing  year  than  can  be 
secured  with  the  funds  remaining  available. 

The  estimated  cost  of  the  improvement  was  $38,800.  The  completion 
of  the  project  has  cost  $35,808,  leaving  $2,992  for  repass  and  incidental 
expenses. 
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Having  been  unable  to  obtain  commercial  statistics  for  the  past  ya: 
those  for  the  previous  year  are  apx>ended. 

Money  statement 

Julyl,  1890,  balance  Qii«acp€nded $2,091"' 

June  30, 1891,  amount  ex]>ended  daring  fiscal  year :!'" 

July  1, 1891,  balance  unexpended 2;99t»' 


COMMERCIAL  STATISTICS. 

NuiDtMr<irTMM]a,188»>*90.. f 

Total  reglfltendtoiiBage  of  «ame X" 

Ai^gregate  number  of  &ip«  out  of  river S» 

Aggregate  tonnage  of  Mine 7SL^. 


Articleft. 


Quantity.    Valne. 


Angar bbla. 

Molaasefl .,.: <lo.- 

Rico Siicke. 

Potat<oe8 do.. 

Moaa bales. 

Total tons. 

INWABD  FRKIOriT. 

Coal tona. 

Miscellaneona  freight do . . 

Total tone. 


June  1,1888,  to  May 
31, 1889. 


11.623 

4,443 

250 

2fi8 

12 


3,076 


1,000 
1,840 


6,416 


Quantity 


$209,214 

35,544 

812 

516 

72 


5,000 
170,000 


430,158 


Janel,I880,tol{r 
31, 1890. 


8,745 

8,686 

350 


2,394 


1,600 
1,160 


6,064 


Vate 


•i?:.t 

IF 


7)* 


S2&D 


S  6. 
IMPROVEMENT  OF  BAYOU  PLAQUEMINE,  LOUISIANA. 

Prior  to  1867  or  1868  Bayou  Plaquemine  was  navigated  by  the  lait 
est  steamboats,  but  some  time  during  the  year  mentioned  the  police  jwT 
of  Plaquemine,  without  any  apparent  warrant  of  law,  caused  a  dike  to  W 
built  across  this  bayou  shutting  out  the  water  of  the  Mississippi  Eiver. 

Steamers  which  had  used  the  Phiquemine  route  to  Grand  Lake  m^ 
the  Teche  country  were  thereafter  obliged  to  go  by  wayof  tiiemoutW 
Eed  River  and  the  Atchafalaya  to  reach  their  (^stricts  and  for  sow 
time  past  have  been  entirely  cut  oft  from  communication  by  this  roumi 
about  way  on  account  of  the  closing  of  the  mouth  of  Red  River  at  lof 
water.  The  opening  to  navigation  of  this  bayou  is  therefore  of  import 
ance  to  the  navigation  of  the  Red,  Black,  Ouachita,  and  Atchafalap 
rivers,  and  the  bayous  Tensas,  Bartholomew,  Ma9on,  BcBuf,  Cypreis 
Teche.  and  Gourtableau,  the  natural  water  transportation  routci:;  of  a 
very  rertile  and  very  large  area  of  rapidly  improving  country. 

In  1885  a  project  for  the  improvement  of  this  bayou,  by  .building  a 
lock  to  connect  it  with  the  Mississippi  River  and  clearing  out  the  chan 
nel  so  as  to  give  a  depth  of  6  feet  at  mean  Gulf  low- water  level,  waspre^ 
sented.    This  improvement  was  estimated  to  cost  $1,708,260. 

In  1888  $100,000  was  appropriated  "  for  securing  a  navigable  chau 
nel  60  feet  wivie  and  6  feet  in  depth  from  deep  water  up  to  the  Plaquemiue 
Dike,  and  for  securing  the  mouth  of  the  bayou  from  farther  caving."  As 
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there  was  no  plant  at  the  disposal  of  this  office  for  the  construction  of 
dikes,  etc.,  $75,000  of  this  appropriation  was  allotted  for  the  construc- 
;tion  of  bank  protections  and  turned  over  to  the  offloer  in  charge  of  the 
;  fourth  district  of  the  Mississippi  River  in  May,  1889. 

With  the  remainder  of  the  fiinds  dredging  was  commenced  June  4, 
!l889,  at  a  point  about  5  miles  below  the  town  of  Plaquemine,  the  work 
Ibeingdone  with  a  dredge  belonging  to  the  United  States  and  hired 
I  labor.  This  dredging  was  continued  up  to  date  with  short  interrup- 
tions due  to  high  water. 

Owing  to  the  railroad  bridge  at  Plaquemine  not  being  a  drawbridge, 
it  has  not  been  possible  to  continue  the  dredging  up  to  the  Plaquemine 
Dike  as  specified  in  the  act  of  appropriation. 

The  project  was  accordingly  modified  so  as  to  stop  dredging  when  the 
railroad  bridge  was  rea<3hed. 

As  soon  as  the  bridge  is  re^tched,  which  will  be  very  soon,  the  dredge 
will  turn  back  and  work  down  the  bayou. 

In  1890  $100,000  was  appropriated  for  continuing  the  work  of  im- 
provement of  this  stream;  $40,000  was  allotted  to  this  office,  the  rest 
being  allotted  for  bank  protection  as  in  the  case  of  the  preceding  appro- 
priation. 

Under  this  last  appropriation  of  $40,000  I  presented  a  project  for  the 
commencement  of  work  upon  the  lock  at  Plaquemine. 

This  project  has  not  yet  been  approved. 

Money  statement^ 

July  1,'  1890,  balance  unexpended $53, 605. 44 

Amount  appropriated  by  act  approved  September  19,  1890 100, 000. 00 

153, 605. 44 
21,.>42.01 


June  30, 1891,  amount  expended  during  fiscal  year 

July  1,1891,  balance  unexpended 132.063.43 


Amount  (estimated)  required  for  completion  of  existing  project 1, 508, 2.50. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno 

30,1893 500,000.00 

Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


There  was  hauled  by  wagon  to  the  Mississippi  River  for  shipment  to  New  Orleans, 
from  June  1, 1890;  to  May  31, 1891,  as  foUows : 


Artiolos. 


Tonfi. 


Snffnr.... 

>f  ftlASACIS  . 
Mo88 


1,870 
50 


Value. 


$132,000 
71.0(K) 

2.  :ah) 


3,549         20«,7(K) 


The  cypress  logs  cut  into  shingles,  lath,  and  lumber  by  the  7  mills  on  Bayou  PI  a  quo- 
mine  amounted  to  63,000,000  feet,  or  141,7.50  tons;  value,  $504,000. 
I     All  of  the  logs  were  towed  to  the  mills  by  steamers. 
*  TliiH  money  statement  includes  that  for  securing  mouth  of  IJayon  Plaquemlue 
'  from  further  caving  (Appendix  T  1). 

ENG  91 ^115 
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IMPROVEMENT  OF  BAYOU  COURTABLEAU,  LOUISIANA. 

During  the  high  water  in  the  Atchafalaya  River  a  bar  forms' in  the 
mouth  of  this  Bayou  Coiutableau,  but  upon  the  subsidence  of  the  Atcha- 
falaya the  reflex  water  of  the  bayou  causes  some  scour  to  take  place  on 
the  bar. 

Acting  upon  the  su[)po8ition  that  if  all  the  water  carried  by  the 
(/ourtiibleau  was  concentrated  upon  the  bar  obstructing  its  mouth  it 
would  be  removed,  a  i)roject  was  approved  in  1879  which  had  for  its 
object  the  closing  of  all  bayous  flowing  out  of  the  Courtableau  to  the 
south waid  to  prevent  any  escape  of  water  by  these  lateral  streams,  and 
to  construct  locks  and  dams  so  as  to  make  slackwater  navigation;  first, 
Port  Bari'e,  17  miles  upstream,  and  then  to  Washington,  La.,  11  miles 
farther  up. 

The  preliminary  estimate  for  the  cost  of  this  work  was  $40,000,  which 
was  afterwards  increased  to  $78,500,  and  it  was  reported  in  the  annual 
rei)ort  of  1886  that  the  cost  of  masonry  lock  and  dam  would  be  $175,000. 

In  1882  dams  were  built  on  the  Big  and  Little  Fordoche  bayous,  and 
timber  was  slashed  into  the  smaller  bayous  so  as  to  concentrate  the 
flow  of  water  over  Little  Devil  Bar.  The  result  was  favorable,  and  3 
feet  increased  depth  of  water  was  obtained  in  2  days. 

it  was  reported  that  the  swampers  cut  one  of  these  dams  afterwards 
and  Little  Devil  Bar  again  shoaled  up.  In  1885  the  cut  dam  was  rebuilt 
and  the  other  one  repaired.  A  sudden  rise  caused  one  of  these  dams  to 
break,  but  it  was  repaired,  and  during  the  following  summer  good 
i-esults  were  hoped  from  the  effect  the  two  dams  would  produce. 

In  the  summer  of  1886  the  Courtableau  was  exceptionally  low,  and 
Little  Devil  Bar  was  shoaler  than  ever.  At  its  lowest  sts^e  a. skiff 
could  not  be  floated  over  the  bar. 

Lieutenant  Crosby  was  sent  to  the  Courtableau  in  September,  1886, 
to  examine  the  stream  prior  to  resuming  work  with  the  money  appro- 
]n-iated  the  month  previous. 

From  his  report  (Annual  Report  Chief  of  Engineers,  1887,  p.  1376) 
it  will  be  seen  that  the  prosi>ects  of  success,  even  should  all  the  run- 
out bayous  be  closed,  are  anything  but  certain,  yet  the  closure  of  two  of 
the  ])rincipal  outlets  in  one  season  did  produce  an  increase  of  depth  of 
3  feet.  In  view  of  this  fact,  and  that  the  project  called  for  the  closure 
of  thisse  bayous,  work  of  dam  building  was  resumed  in  IN'ovember,  1886. 

Slight  necessary  repairs  were  made  to  the  old  dams  in  the  Big  and 
Little  Fordoche,  and  a  new  dam  was  built  in  Bayou  English. 

Bayou  Mamzelle  was  similarly  closed,  and  the  wings  of  the  dam 

closing  the  Big  Fordoche  were  repaired.    At  the  time  work  ceased, 

'early  in  November,  the  bar  was  cutting  out  rapidly,  there  being  then  a 

channel  of  from  3  to  5  feet  deep,  while  when  work  began  there  was  one 

of  but  a  few  inches  in  depth. 

The  new  channel  was  then  of  no  use,  however,  as  the  closure  of  Old 
Kiver  permitted  no  boats  to  enter  the  Atchafalaya  from  the  Mississippi 
Eiver. 

The  high  water  of  1888  formed  the  bar  again,  as  usual,  depositing 
sand  to  a  depth  of  probably  6  or  8  feet  over  a  length  of  2  miles. 

A  personal  examination  was  made  in  October,  1888,  by  Capt.  W.  L. 
Fisk,  Corps  of  Engineers,  during  low  water.    He  states  he  observed 
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that  the  preceding  high  water  had  cut  around  one  end  of  each  of  the 
dams  already  built,  but  they  had  caused  a  sand  bar  to  form  at  each, 
varying  in  height  from  2  to  3  or  4  feet  above  the  water  in  the  Courta- 
bleau  at  the  time  of  the  examination,  thus  forcing  all  tlie  water  in  the 
bayou  to  pass  out  into  the  Atchafalaya  across  Little  Devil  Bar,  the 
head  of  which  was  then  some  301)  or  4(K)  yards  above  the  Little  For- 
doche.  The  volume  of  water,  considerably  greater  than  usual  at  low 
water,  due  to  heavy  local  rains,  was  running  ^dth  great  velocity,  and 
was  moving  a  large  quantity  of  sand,  as  could  be  plainly  seen;  but  the 
'  depth  at  the  shoalest  point  ccmld  not  linve  been  greater  than  IS  inches. 
Had  the  bar  been  cut  out  to  a  suitable  depth  for  navigation  it  is 
doubtful  if  it  would  have  left  sufficient  water  in  the  bayou  above  for 
l)uriK>ses  of  navigation. 

As  siK)n  as  possible  preparations  were  begun  after  high  water  in  ltS88 

to  repair  the  existing  dams  and  to  build  others  and  for  closing  some 

,  of  the  remaining  outlets,  but  before  the  snagging  plant  which  was  to 

be  used  in  doing  the  work  could  be  put  in  repair  the  water  rose  to  such 

a  height  that  nothing  could  be  d(me. 

,      The  water  having  fallen  sufficiently  work  was  resumed  on  September 

.  2, 1889.    The  broken  dams  in  Bayous  Mamzelle,  English,  and  Fordoche 

;  were  all  repaired  with  piles  and  sheet  piles,  brush  aprons  plaeed  above 

i  and  below  them,  held  down  by  sinking  trees  and  earth,  and  left  in  good 

*;  condition. 

J  Bayous  Big  Cane  and  Little  Cane,  both  small  and  of  little  impor- 
!  tance,  were  obstructed  by  chishing  trees  into  them,  and  the  boats  taken 

•  to  Bayou  Juramon  on  November  23  for  work,  but  the  water  rose  so  rap- 
J  idly  tlie  plant  and  lumber  had  to  be  taken  to  Washington,  laid  up  in 
.  good  shape,  and  the  crew  discharged  November  30. 

i  Beyond  slight  repairs  to  the  derrick  boat  nothing  was  done  during 
,  the  fall  of  1890,  and  since  then  high  water  has  obstructed  operations. 

•  As  soon  as  the  water  falls  sufficiently  the  repairs  of  the  dams  and  clos- 
ing of  the  runout  bayous  will  be  resumed. 

As  it  is  doubtful  if  the  completion  of  the  jnesent  project  will  perma- 
nently remove  the  bar  at  the  mouth,  it  is  believed  that  with  the  funds 
in  hand  sufficient  can  be  aecomplished  during  the  ensuing  year  to  dem- 
onstr«it<»  the  advisability  of  continuing  the  metluKl  of  imi)rovement  being 
'  pursued. 
\     No  money  is  asked  for  the  next  iist^al  year. 

Money  tttatefnent. 

•Inly  1,  18JK),  Imlaine  uiH'xpoucWd $1,089.39 

^Amount  approiirirtted  by  act  approved  Sfptemher  19,  I8i)0 2, 200.  (X) 


!  3,  289.  .^ 

Juno  30,  1891,  amount  expended  durin^]^  fiscal  year 464. 2<J 


July  1,  1891,  balance  unexpended 2,825. 13 

I 
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COMMERCIAL  STATISTICS. 

Arrivals  of  Teseelt e 

Defwr tores  of  TOAsels 6 

Total  registered  toon  Age  of  same 8, 348 

Ajugregate  number  of  trips  out  of  rivor 1»2 

Aggregate  tonnage  of  same 70,  (WO 


Articles. 


Su»ar 

Molasses 

Kio« 

(\>tton  and  cotton  bchmI 

Hides 

St  aves 

Wood 

Miscellaneous  freight,  vg^A,  and  wool . 


Total 

Inward  flight . 


Total. 


June  1,  1889,  to  May 
31,  1890. 


Tons. 


1,800 
554 

4a 

15,296 

31 

536 

3,306 


Value. 


21,967 
14,000 


35,967 


$145,500 

12,444 

15,632 

2,454,600 

1.020 

2,446 

7,552 

9,400 


2, 649, 584 
1,980,000 


4,629,584 


June  81, 1890,  to  May 
31,  1891. 


Tons. 


1,584 

427 

L.TOO 

13,460 

21 

412 

2,000 


20,291 
12,327 


32,618 


Value. 


$128.  (>40 
10. 9,V) 
13. 756 
2. 160, 1H5 
1,6$H> 
2, 152 
6.646 
17, 97(1 


2,841,339 
1.576,005 


3, 917, 344 


The  above  is  the  combined  traffic  of  Bayous  Courtableau  and  Des  Glaize^r  which 
can  not  be  accurately  separated,  but  probably  about  one-half  belongs  to  each.  The 
depreciation  in  tonnage  and  values  is  due  to  doods  and  crevaflses  of  1890-'91. 


S  8. 

IMPROVEMENT  OF  BAYOU  TECHE,  LOUISIANA. 

Thia  bayou  is  navigated  ordinarily  by  steamboats  througlioat  the 
year. 

Prior  to  1886  navigation  was  obstructed  by  logs,  snags,  and  impend- 
ing trees,  but  money  having  been  appropriated  the  stream  was  thoroughly 
cleared  of  such  obstructions  from  Port  Barre  down.  Since  the  comple- 
tion of  this  work  some  further  obstructions  have  found  their  way  into 
the  bayou,  and  in  1890  $5,000  was  appropriated  with  which  to  accom- 
plish their  removal. 

Under  this  appropriation  it  i«  proposed  to  remove  the  logs,  snags, 
etc.,  by  hired  labor,  using  the  Government  plant  now  laid  up  on  the 
Bayou  Courtableau.  Nothing  has  yet  been  done,  on  account  of  high 
Avater,  but  as  soon  as  the  water  subsides  suificiently  work  will  be  com- 
menced. 

Money  statement 

July  1,  1890,  balance  unexpended $462.  OS 

Amount  appropriated  by  act  approved  September  19,  1890 5, 000. 00 

5,462.08 
June  30, 1891,  amount  expended  duriu <?  liscal  year 40. 24 

July  1,  1891,  balance  unexj)eDded 5, 421. 84 
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One  steamboat,  net  tonnage  700  tons,  made  28  trips  fi'om  the  Bayou  Teche  to  New 
rleans  from  June  1,  1890  to  May  31, 1891,  biinging  cargO;  viz : 


Orleans 


.  zVrticleB. 

Tons. 

Value. 

Articlea. 

Tons. 

Value. 

Sugar 

7,675 
4,010 
78 
85 
20 
40 
5 

$607,938 
121.790 
8,862 
8,571 
4,657 
2,005 
630 

Hides 

100 

742 

181 

2,874 

60 

$10, 014 

MuluHses 

Cotton  and  seed 

Cotton-seed  oil 

79, 814 

Rice 

11, 360 

Potatoen 

Wood 

6,785 

£ar|n) ,,,. 

Sundry  fr<^ight 

3,100 

Mols 

Total 

Pecans .......    -  . 

15,370 

855,026 

The  up  freights,  such  as  provisions,  grain,  merchandise,  machinery,  fertilizers, 
cooperage,   building  material,   etc.   (estimated),  amounted  to  11,535  tons,  value 
0,000;  a  grand  total  of  26,905  tons;  value  $1,715,026. 


S  g. 

IMPROVEMENT  OF  MOUTH  AND   PASSES  OF  CALCASIEU  RIVER,  LOXHSI- 

j  ANA. 

j  In  1874,  and  again  in  1882-^83,  dredged  channels  were  cut  through 

I  the  flats  in  Calcasieu  Lake  above  Calcasieu  Pass.    The  dredged  channel 

!  was  8  feet  deep  and  70  feet  wide  by  7,500  feet  long.    The  work  was  done 

1  by  contract. 

■j  In  1885  this  channel  had  again  shoaled  to  a  depth  of  3J  feet  and 

j  needed  redredging,  but  by  an  unfortunate  wording  of  the  appropria- 

;  tion,  funds  in  hand  for  "Improving  Calcasieu  Eiver''  could  not  be  ap- 

'  plied  to  this  particular  work.    In  1886  this  was  remedied,  and  funds 
heretofore  appropriated  foV  Calcasieu  Kiver  became  available  for  both 

i  the  pass  and  the  river. 

I  Contracts  were  made  in  1886  for  building  two  revetment  j^alls  of 

I  piles  and  planks,  one  on  each  side  of  the  proposed  cut,  to  be  about  130 

feet  apart,  each  to  be  a  mile  or  more  in  length,  and  between  these  to 

.  dredge  a  channel  100  feet  in  width  and  6  feet  in  depth,  the  excavated 

material  to  be  thrown  outside  the  revetment  walls.    In  addition  to  this 

'.  another  bar  at  the  mouth  of  the  Calcasieu  Eiver  at  the  northern  end  of 

,  the  lake  was  giving  occasional  trouble,  and  the  same  contract  also 

•  required  the  excavation  of  a  channel  through  this  bar  100  feet  wide  by 
1  6  feet  in  depth.  Work  was  commenced  on  the  revetments  in  the  winter 
;  of  1886,  but  the  weather  was  so  severe  that  the  contractor  and  several 
:  of  his  men  died  from  sickness  due  to  exposure  on  this  work. 

,  In  the  spring  of  1887  work  was  resumed  by  the  administrator  of  the 
'   contractor's  estate,  and  the  revetment  nearly  completed.    At  the  date 

*  of  the  annual  report  for  1887  a  dredge  was  expected  to  begin  work 
within  a  few  weeks,  aiid  actually  arrived  there  about  the  middle  of 
August,  but  was  not  ready  for  work  until  the  last  of  November  on  ac- 

;   count  of  the  repairs  necessary  and  the  delays  in  making  them. 

About  the  middle  of  September,  when  it  was  tliought  the  dredge 

.  would  be  ready  for  work  in  a  few  days  at  the  very  latest,  the  adminis- 
trator began  driving  down  the  planking  of  the  revetment  into  the  ditch 
the  water  had  dug  under  it,  but  after  one  day's  work  stopped.  After 
that  time  he  did  nothing,  and  although  every  effort  was  made  to  have 
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bim  complete  the  work,  he  would  not  do  so,  and  the  contract  was  an- 
nulled January  3, 1888. 

Authority  was  obtained  from  the  Chief  of  Engineers  to  do  the  work 
by  hired  labor  and  open  market  purchase,  using  the  Govemmeiit 
dredge,  which  had  shortly  before  finished  the  improvement  of  Bayau 
Terre  Bonne.  A  careful  examination  develo]>ed  the  fact  that  the  revet- 
ment was  so  badly  wormed  as  to  be  worthless,  and  as  this  showed  the 
life  of  timber  to  be  short  there,  application  was  made  to  so  far  modify 
the  project  as  to  omit  the  revetment.  The  Chief  of  Engineers  approved 
the  modification  January  12,  1888.  The  work  of  putting  the  dr^ge  iu 
condition  was  at  onc«  begun  and  completed  in  about  4  weeks.  Bad 
wxather  in  the  Gulf  caused  a  few  days'  delay,  as  it  was  necessary  t<> 
pick  weather  for  the  long  outside  tow  of  200  miles,  but  the  dredge 
arrived  and  began  work  on  the  lOth  of  March. 

In  the  mean  time  two  deck  barges  had  been  hired  and  arranged  for 
use  avS  dump  scows,  but  2  days' work  with  them  showed  that  the  wooden 
shafts  or  Spanish  windlasses  used  for  closing  the  dumping  doors  were 
not  strong  enough.  These  were  placed  with  3-inch  iron  shafting  and 
worked  well. 

The  dredge  took  out  in  all  77,159  cubic  yards,  completing  the  work  as 
projected  August  31,  1888. 

In  1888,  $10,000  was  appropriatexi  for  continuing  this  work,  but  as 
the  former  work  had  not  proved  permanent  and  the  amount  was  too 
small  to  begin  operations  with  it  was  held  subject  to  future  considera- 
tion. 

As  projected  the  w^ork  was  not  permanent,  and  at  present  the  dredged 
channels  have  almost  entirely  disappeared.  In  order  that  the  merchan- 
dise of  the  countiy  bordering  the  Calcasieu  Eiver  may  find  a  safe  water 
route  to  the  Gulf,  it  is  essential  that  the  bars  at  the  head  and  foot  of 
Calcasieu  Lake,  or  what  is  known  as  the  passes  of  Calcasieu  River, 
have  channels  through  them  of  about  8  feet  depth,  and  if  it  is  proposed 
to  continue  this  improvemeixt  the  channel  should  be  revetted  to  insure 
permanencv. 

This  wiUcost  $150,000. 

In  1890,  $75,000  was  appropriated  for  *'  improving  the  mouth  and 
passes  of  Calcasieu  River  "  according  to  the  plan  rejwrted  by  Major  W. 
H.  HeiuH*,  Cor])s  of  Engineers,  in  188G,  and  confirmed  by  Capt.  W.  L. 
Fisk,  (Joi-ps  of  Engineers,  in  his  report  of  November,  1888. 

As  this  i)roject  was  for  the  improvement  of  the  mouth  of  the  Calca- 
sieu River  by  means  of  jetties,  etc.,  which  must  be  built  in  a  very  much 
exposed  lo(»ation  in  the  Gulf,  the  amount  available  was  considered  to  be 
entirely  too  small  to  commence  operations  with,  economically,  and  is 
accordingly  held  for  fui-thcr  increase.  The  sum  of  $200,000  can  Ix' 
judiciously  expended  up<m  this  work  the  ensuing  year. 

The  ])riucipal  export  is  lumber,  and  if  suitable  water  transportation 
existed  the  products  of  the  mills  on  the  Calcasieu  River  could  be  mar- 
keted for  about  $2  per  thousand  feet  less  than  it  is  at  present,  an 
aggregate  saving  to  the  consumer  of  about  $40,000  a  year. 

Money  statement, 

July  1,  1890,  balance  unexpended $9,997.00 

Amount  api>ropriated  by  act  approved  September  19,  1890 75, 000. 00 

84,977.00 
June  30,  1891,  amount  expended  during  fiscal  year 41. 60 

Jnly  1,  1891,  balance  unexpended 84,985.40 
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r  Amount  reetimated)  required  for  completion  of  existing  project $525, 000. 00 

I  Amount  tnat  can  be  profitably  expended  in  fiRcal  year  ending  June  30, 1893  350, 000. 00 
I  Submitted  in  compliance  with  requirements  of  Bections  2  of  river  and 
I     harbor  acts  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Haviue  been  unable  so  far  to  obtain  commercial  Htutistics  for  the  fiscal  year  Just 
closed,  those  embraced  in  last  annual  report  are  appended : 

Nninberofves»els,l888-'8» 34 

Total  rogifltered  tonnage  of  sanit' 1, 243.  bS 

•Aggregate  number  of  uips  out  of  riviT 

Aggrogato  tounage  of  same 881 


Articlei. 


Jiiuel,  1888.  to  May 
3L  1889. 


Quantity.       Value. 


OCTWABD  rUEIORT. 

Cotton lialoj* . 

Cotton  hwmI nuckH . 

Hitles , 

Alligator  hiflt'i* 

Lumber fi-**! 

Sbingle!< 

MiseellaucouH  fpeijjlit tonM. 


Total. 


INWARD  FRKIOHT. 

Flour barrels. 

Meal cbK   . 

Sugar <lo  - . . 

Mohwi8es do. . . 

Rice do... 

Coal  oil vuM'H . 

Oats. 
Corn. 


.Ha<-ki4 

...d».. 

I'UHert. 


Bacon 

"Whisky lmrr**l» . 

Miacelianeou8  frt*i;;ltt • torn*. 


Total. 


Outward  fr^'ipht ton»* . 

Inwiutl  frt'igut <U». . 


25r» 

18,075 

1,614 

2.M2 

•,  140,  (MMI 

',  252,  «M» 

1H7 


5,637 
5,983 
1,28U  I 
1,000 

232 
3.958 
6,011 
12.414 

587 

87 

1,434  I 


$12,7.'H) 

284.625 

1,615 

3,202 

377, 10»» 

21,756 

3,740 


704,788 


22,148 
11,906 
23.040 

8,000 

754 

11,874 

7. 614 
12,414 
17,610 

4,350 
28,6rt0 


148,350 


7,667  i 
4.270  I 


704,788 
148,350 


Total. 


U,  937    953, 138 


S  zo. 

IMPROVEMENT  OF  HARBOR  AT  SABINE  PASS,  TEXAS. 

The  object  of  the  improvement  is  to  obtain  a  deep-water  {^hannel 
through  the  bar  into  the  harbor.  Originally  the  bar  had  but  6  feet  of 
water  ttX)ou  it. 

In  1878  and  1880  channels  from  12  to  16  feet  deep  were  dredged 
through  the  bar,  but  aa  no  protection  for  the  cuts  thus  made  was  pro- 
vided they  soon  filled  up.  In  1882  a  project  was  adopted  for  improving 
this  harbor  by  means  of  two  jetties  of  brush  and  stone,  aided  by  dredg- 
ing, if  necessary,  at  a  total  estimated  cost  of  $3,177,606.50. 

Since  the  approval  of  this  project  appropriations  amounting  to  $1,098,- 
750  have  been  made,  of  which  sum  ^300,000  bturame  available  by  the 
river  and  harbor  act  of  September  10, 1890,  and  is  now  under  contra<*t 
to  be  expended  during  the  ensuing  year.  All  the  work  done  under 
the^^  appi'opriations  has  been  by  contract. 
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It  itt  j>roper  to  remark  that  the  appropriations  have  comeatintervaJ«^ 
of  2  years  and  that  in  8  years  about  one-third  of  the  estimated  cost  of 
the  improvement  has  been  appropriated.  Instead  of  the  improvement; 
being  completed  as  it  should  have  been  to  obtain  the  best  results  botli 
commercially  and  in  an  engineering  point  of  view,  it  is  but  about  one-thir<l 
completed  and  the  situation  would  be  disheartening  were  it  not  fortlic^. 
fact  that  the  results  have  been  more  favorable  than  was  to  be  expected. 

CONDITION  OF  THE  WORK. 

The  present  total  length  of  the  east  jetty  built  is  17,100  feet  (SJ  miles) 
of  which  the  outer  450  feet  consists  of  foundation  work  only,  to  prevent 
scour  around  the  end.  The  total  length  of  the  west  jetty  built  is  9,50O 
feet,  its  outer  extremity  being  abreast  of  13,000  feet  on  the  east  jetty. 

The  2,500  feet  of  the  outer  end  of  this  jetty  was  only  built  to  within 

5  to  8  feet  of  the  surface  of  the  water,  or,  properly  speaking,  is  founda- 
tion work  only. 

An  experimental  section  240  feet  long  was  constructed  at  the  outer 
end  of  the  east  jetty.  The  foundation  of  this  section  is  112  feet  wide, 
and  the  riprapping  consists  of  rubblestone  face(^  with  blocks  of  stone 
weighing  from  1  to  3  tons.  Its  crest  was,  at  the  close  of  work,  about 
4J  feet  above  mean  low  water. 

In  December,  1889,  a  survey  of  the  pass  was  made  and  the  results  are 
given  in  the  Annual  Report  of  1800  of  Captain  Fisk,  Corps  of  Engineers. 

February  10,  1891,  a  Board  of  Engineer  Officers  was  convened  at  Sa- 
bine Pass  to  consider  the  subject  of  further  improvements,  ttc. 

The  Board  made  an  inspection  of  the  jetties,  and  in  their  report  to  the 
Cliief  of  Engineers  recommended  that  the  jetties  which  had  settled  some 
since  being  built,  and  also  suflfered  some  loss  in  height  from  wave  action 
and  other  causes,  should,  in  order  to  concentrate  the  scouring  effect  of 
tlie  ebb  current  upon  the  bar,  be  covered  with  large  stone,  the  crest  of 
this  covering  to  be  placed  2  feet  above  the  level  of  high  water;  also  that 
the  west  jetty  be  extended  as  far  as  the  funds  available  would  permit. 

The  recommendations  of  the  Board  having  been  approved,  advertise- 
ments were  issued  inviting  proposals  for  doing  the  work,  and  on  the 
11th  of  April  the  bids  received  were  opened  and  Messrs.  Charles  Clark 

6  Co.,  of  Galveston,  Tex.,  were  found  to  be  the  lowest  bidders.    The 
contract  was  duly  approved  May  27, 1891. 

A  reexamination  of  the  pass  has  just  been  completed  and  a  map  of 
the  survey  is  attached. 

It  will  be  observed  that  the  6-foot  curve  of  depth  has  practically  dis- 
appeared from  between  the  jetties,  the  bar  having  but  6  feet  depth 
upon  it  which  stretched  nearly  across  tlie  channel  at  time  of  last  survey, 
having  been  scoured  out  to  a  depth  of  about  9  feet. 

The  curves  of  10  feet  depth  have  joined  and  there  is  now  a  channel 
about  1,000  feet  wide  between  the  jetties  having  10  feet  or  more  depth. 
Near  the  outer  end  of  the  east  jetty  this  channel  stretches  from  the 
east  jetty  to  nearly  the  full  >vidth  of  the  span  between  the  jetties. 

The  12-foot  curve  of  depth  has  advanced  slightly  on  the  inside  and 
the  channel  is  wider.  Outside  this  curve  has  not  changed  its  i>osition 
materially,  a  favorable  circumstance. 

Behind  the  west  jetty  there  has  been  a  considerable  shoaling,  the 
6-foot  curve  of  depth  has  advanced  materially,  and  the  shore  has  also 
built  out  some. 

The  outer  end  of  the  east  jetty  shows  some  reduction  in  height  since 
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last  survey  and  the  crest  of  the  rock  section  has  flattened  out  a  little, 
otherwise  the  changes  are  not  of  material  consequence. 

Until  a  more  substantial  capping  is  applied  to  the  outer  ends  of  the 
jetties  it  is  impossible  to  tell  whether  the  loss  of  height  is  due  to  sub- 
sidence or  to  displacement  of  the  small  rock  by  the  action  of  the  waves. 

Considering  the  unfinished  condition  of  the  works  the  results  are  en- 
couraging. 

Money  statement. 

July  1, 1890,  balance  unexpended $3,814.03 

AmonDt  appropriated  by  act  approved  September  19, 1890 300, 000. 00 


June  30, 1891,  amount  expended  during  fiscal  year 


303, 814. 03 
5,486.47 


July  1, 1891,  balance  unexpended 298, 327 . 56 

July  1, 1891,  outstanding  liabilities $1, 268. 94 

July  1, 1891,  amount  covered  by  uncompleted  contracts 270, 000. 00 

271,268.94 


July  1, 1891,  balance  available. 


27, 058. 62 


Amount  (estimated)  required  for  completion  of  existing  project 2, 078, 856. 50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1893 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  received  for  improving  harbor  at  Sabine  Pass,  Texas,  opened  at 
New  Orleans,  La.,  Jpril  11,  1891,  by  Major  James  B.  Qninn,  Corps  of  Engineers. 


Ko. 

Name  and  residence  of  bidder. 

Brash 
mattresses 

in  place 

per  sqaare 

yard  (25,000 

sqaare 

yards). 

Riprap 

stonein 

place  per 

ton  of  2.240 

pounds 
(3^000  tons) 

Capnin^ 
blocKS  m 

pla<!e 
weighing; 
ftom  1  to  4 
Ions  (2,240 

pouuds 
to  the  ton, 
32,500  tons). 

Total 
amiuiut  of 
proposal. 

1 
2 

Wm.  Z.  FartellQ,913  Seventh  street,N.  W.,  Wash- 
ington, D.  C 

Woodward,  Wight  &  Co.,  Limited,  New  Or- 
leans,  La 

$2.10 

2.50 
L70 
L75 

2.05 

$4.50 

4.00 
3.29 
3.45 

3.80 

$6.50 

6.00 
4.80 
4.91 

4.90 

$421,250 
897  500 

3 

Charles  Clarke  &  Co. ,  Galveston,  Tex 

313,  650 

4 

John  F.  Gayner.  Fayetteville,  Ky 

824  075 

5 

Alabama  Dredging  and  Jetty  Company,  Mobile, 
Ala 

343,500 

Contract  awarded  to  Charles  Clarke  &  Co.,  of  Galveston,  Tex.,  with  the  approval 
of  the  Chief  of  Engineers,  for  so  much  of  the  work  as  it  may  be  possible  to  do  for  the 
sum  of  $270,000.  Contract  dated  May  1,  1891,  and  approved  May  27, 1891.  Work  to 
be  conmienced  within  90  days  after  the  approval  of  contract  and  completed  on  or 
before  July  15,  1892. 
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COMMBRCIAI<  STATISTICS. 

During  the  preBent  fiscal  year  custom-house  reoords  show  clearances  of  vew^h 
ag^egatinj;  1,494  registered  tons  with  cargoes  aggregating  1,616,000  feet  of  InmbiT. 


June    1,     1889.    U> 
May  31,  tWl. 

QnADiity. 

Value. 

rotton 

(U'TWARl)   FffKKJIIT. 

Ton». 

50 

130 

12 

80 

480 

3,332 

flO>«0 

Hi«U*rt 

lyo 

AlltcAtor  skiim 

6.*M> 

Slihij:le« 

3fiU0 

Luinltcr 

»,»92 

Total 

4,084 

41  "5K 

Inward  freight:  Ocnt'ral  merchandise,  flour,  meal,  sugar,  whisky,  etc.,  which  it 
is  inqKissible  to  classify  separately,  based  on  annual  sales,  $125,000. 


REPORT  OP  BOARD  OF  ENOTNEERS  ON  IMPROVEl^IENT  OP  SABC^'E 

PASS,  TEXAS. 

Xew  Orleans,  La.,  Fehmary  11^  1891, 

General:  The  Board  eoiistitiited  by  Special  Orders  89,  paragraph  1, 
Ileadciiiarters,  Cori)s  of  En^neers,  December  27, 1890,  on  the  improTe- 
lueiit  of  Sabine  Pass,  Texas,  haviutj  dnly  considered  the  i>rojei't<>f 
Oapt.  W.  L.  Fisk,  Corps  of  Engineers,  for  the  expenditure  of  J^300,0(M> 
now  available  for  the  work,  contained  in  his  letter  dated  December  1<S, 
1890,  with  its  indorsements,  and  referred  to  it,  has  the  honor  to  sub- 
mit the  following  report: 

The  Board  is  of  the  opinion  that  the  settlement  of  the  crest  of  the 
jetties  reported  from  time  to  time  is  due  to  the  descent  of  the  entire 
structure  into  the  mud;  to  the  compression  of  the  brush  mattresses: 
to  the  loss  of  brush  by  the  action  of  the  teredo,  and  to  the  loss  of  brush 
and  stone  by  wave  iUJtion.  It  is  unable  to  state  definitely  what  pro- 
portion of  loss  is  due  to  each  cause.  It  is  of  the  opinion,  however,  that 
the  use  of  brush  above  the  jetty  foundation  is  unavoidably  attended 
by  compression  and  loss  of  height  and  should  be  discontinued  as  far 
as  possible. 

The  Board  found  that  the  foundation  of  the  experimental  stone  sec- 
tion has  settled  in  all  about  3  feet  into  the  mud,  and  that  this  settle- 
ment has  been  i)ractically  nothing  in  the  past  14  months.  The  state 
3f  this  section  also  seems  to  indicate  that  a  jetty  constructed  of  stone, 
Dii  a  brush  foundation  of  proper  width  and  covered  with  stone  of  a 
suitabh^  wcMglit,  can  be  built  in  the  mud  bottom  found  at  Sabine  Pa«s 
without  s(»rious  settlement,  and  that  such  a  jetty  will  be  more  perma- 
nent than  one  constructed  of  alternate  layers  of  brush  and  small  stone. 

As  a  portion  of  the  loss  of  height  of  the  jetty  may  be  attributed  to 
jrave  action,  the  Board  is  of  the  opinion  that  "the  old  portions  of  the 
w^ork  should  be  covered  with  heavy  blocks  of  stone. 

To  allow  for  future  subsidence  and  to  control  the  ebb  currents  the 
Board  would  recommend  that  the  crest  of  this  covering  be  placed  2  feet 
above  the  level  of  mean  high  water. 
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It  is  further  the  opinion  of  the  Board  that  the  most  immediate  scour- 
ing effect  on  the  bar  can  be  obtained  by  an  extension  of  the  west  jetty. 

For  aH  of  these  reasons  the  Board  would  recommend  that  the  work 
be  done  in  the  following  order,  and  that  a  project  and  estimate  be  pre- 
]>ared  in  d<5cordance  therewith : 

1.  Uast  jetty. — Baise  jetty  to  2  feet  above  mean  high  water  for  the 
first  16,600  feet,  using  blocks  weighing  uj)  to  2,000  iwunds  for  the  first 
3,000  jfeet,  thence  to  the  6-foot  curve  blocks  weighing  up  to  2  tons,  and 
blocks  up  to  4  tons  for  the  remaining  distance. 

2.  West  jetty. — Balse  jetty  to  mean  high- water  level  for  the  first  4,000 
feet,  using  blocks  up  to  2,000  pounds;  thence  to  the  end  of  the  jetty  2 
feet  above  mean  high  water,  using  blocks  weighing  up  to  2  tons  as  far 
as  the  6-foot  contour  and  up  to  4  tons  beyond.  Extend  jetty  witlj  stone 
on  a  mattress  tbundation,  with  the  crest  2  feet  above  mean  high  water 
and  a  covering  of  stone  up  to  4  tons  in  weight,  as  far  as  funds  will  i)er- 
mit,  keeping  the  ballasted  mattress  foundation  at  least  300  feet  in  ad- 
vance of  the  finished  work. 

0.  B.  COMSTOOK, 

Colonel  of  EngirieerSjBvt  BHg.  Oen.j  U.  8,  A. 

JAMES  B.  QUINN. 

Major  of  llngineera, 
W.  M.  Black, 

Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

[  First  iudonement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
February  16, 1891. 
Approved. 

Thos.  Lincoln  Casey, 
Brig.  Ge?*.,  Chief  of  Engineers. 


S  II. 
improvement  of  SABINE  RIVER,  TEXAS. 

A  survey  of  the  mouth  of  this  river  was  made  in  1871.  It  had  a 
channel  over  the  bar  3  J  feet  deep.  In  1872-'73  the  survey  was  extended 
from  the  mouth  to  Belgora,  Tex.  The  information  obtained  did  not 
waiTant  the  expenditure  of  any  money  of  improvement  above  Hamil- 
ton, Tex.,  about  247  miles  above  the  mouth,  to  which  point  there  is  3 
feet  depth  for  about  3  months  in  each  year. 

The  estimated  cost  of  improvement  over  this  stretch  of  river  by  re- 
moval of  obstructions  such  as  logs,  snags,  fallen  trees,  etc.,  was  $18,000. 

In  June,  1878,  Congress  appropriated  $10,000  for  the  improvement 
with  which  a  channel  0  feet  deep,  70  to  100  feet  wide,  was  dredged  over 
the  bar  at  the  mouth. 

March  3, 1879,  Congress  appi'opriated  $6,000  more,  and  provided  for 
a  resurvey  of  the  river  from  its  mouth  to  East  Hamilton. 

After  the  survey  was  completed  it  was  deemed  advisable  to  spend 
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this  monoy  in  improving  the  river  above  Orange,  and  cuts  were  w.. 
from  the  main  river  into  the  narrows  and  at  Dead  Bend. 

Large  numbers  of  sunken  logs  and  snags  were  removed  from  \ 
upper  part  of  the  narrows,  enabling  vessels  of  5  feet  draft  to  ^4-t  ^ 
miles  above  Orange. 

In  1880  Congress  appropriated  $5,000  and  in  1881  $7,000  moiv 
this  river.    The  bar  at  Uie  mouth  had  again  shoaled.    This  whs  -^ 
dredged  in  1881-'82  to  a  depth  of  6  feet,  and  a  channel  100  feet  wi. 
was  made  a  little  over  1  mile  in  length,  which  still  remains  in  fair  <  •: 
dition. 

In  1882  Ccmgress  appropriated  $4,000  more  for  this  improvement. 

As  the  river  was  in  a  sufficiently  good  condition  for  the  limited  <•» .. 
meree  which  it  carried  this  money  was  held  for  further  use. 

An  exauiiuation  in  May,  1889,  showed  many  snags  and  some  &hi^' 
places  in  the  part  of  the  channel  known  as  The  Narrows,  and  as  son* 
$4,000  was  available  for  work,  a  project  was  submitted  for  romov:  . 
the  snags  and  closing  the  two  ^'Old  River"  branches  with  dams  >i 
piles,  brush,  and  earth,  to  throw  all  the  water  into  The  Narrows. 

This  project  was  approved,  the  work  advertised,  and  contract  v  is 
entered  into  September  20, 1889,  with  the  Sabine  Tram  Company  t*\ 
complete  the  work  by  December  1, 1889,  for  $3,647. 

The  smaller  dam  was  successfully  built,  and  most  of  the  piles  drivr'ij 
for  the  larger  one,  when  a  sudden  rise  in  the  river  washed  out  manyoi 
them.  The  water  continued  rising,  and  remained  so  high  that  s;it:^ 
fsMjtory  work  could  not  be  done,  so  the  contract  was  extended  to  Octo*-! 
30, 1890,  by  the  Chief  of  Engineers.  Work  was  resumed  in  Septeinl"^!, 
1890,  and  finished  in  December  of  that  year,  finishing  the  project- 
There  has  been  expended  $34,614.12  to  June  30, 1891. 


Money  statement 

Pd : 

1  duriiig  tiHcal  year. . . 

July  1, 1891,  balance  unexpended ??«>-  ^^ 


July  1,  1890,  balance  unexpended : $3,  ^'  t^l 

June  30,  1891,  amount  expended  during  tiHcal  year 3,  N"*!  7:; 


S   12. 

IMPROVEMENT  OF  NECHES  RIVER,  TEXAS. 

The  river  was  surveyed  in  1872  and  1873,  and  resurveyed  from  Bev 
ilport  to  its  mouth.  The  following  are  the  appropriations  made  Un- 
the  river: 

Juno  18.  1878 *8.rtii 

March  3,  1879 :..0«>c 

Juno  U,  1880 5.<Mi 

March  3,  1H81 at*)" 

August  2,  188U r..^!.' 

July  5,  1884 7.it*«' 

Total 33,  IM' 

The  project  contemplated  dredging  a  channel  over  the  bar  at  the 
mouth  of  the  river  and  the  removal  of  obstructions  from  the  river  be 
tween  Bevilport  and  Yellow  Bluff. 

The  bar  at  the  mouth  was  dredged  in  1880,  and  a  channel  5  feet 
deep  and  30  to  60  feet  wide  was  obtained. 
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In  1882  the  obstnictioBS  between  Yellow  Bluff  and  Bevilport  were 
removed.  The  original  estimated  cost  for  making  these  improvements 
was.  for  work  at  the  month  of  the  river  $26,318.05,  and  for  np  river 
#15,000;  a  total  of  $41,318.05. 

Tlie  bar  at  the  month  of  the  river  again  shoaled,  nntil  at  extreme  lovv^ 
water  there  was  a  depth  of  abont  3  feet  over  it. 

There  is  very  little  commerce  passing  in  and  ont  of  the  river,  but  sis 
the  bar  at  this  place  was  the  shoalest  obstruction  between  the  Gulf 
and  Beaumont,  Texas,  and  the  money  was  available  for  dredging  the 
bar,  it  was  thought  advisable  to  reopen  this  channel. 

For  this  purpose  the  Government  dredge,  which  had  completed  work 
at  the  head  of  the  Calcasieu  Pass,  was  placed  in  good  repair  and  sent 
over  to  the  mouth  of  the  river  in  December,  1888.  By  the  1st  of  May 
the  dredge  had  removed  55,482  cubic  yards  and  completed  a  5-foot 
channel  across  the  bar,  following  the  old  one,  of  which  traces  still  re- 
mained. 

The  total  amount  thus  far  spent  upon  the  river  is  $28,842.16,  leaving 
still  unexpended  $4,157.84. 

The  dredged  channel  can  not  be  expected  to  be  i)ermanent  in  such  a 
broad  and  shallow  body  of  water  as  Sabine  Pass,  but  will  probably 
serve  all  the  necessities  of  the  commerce  using  it  for  several  years. 

Money  statement. 

July  1, 1890,  balance  unexpended $4, 157. 84 

July  1, 1891,  balance  unei:pended 4, 157. 84 


SX3. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

In  December^  1890,  the  British  bark  Bruce  sunk  in  Ship  Island  Har- 
bor, Mississippi.  It  was  rieported  an  obstruction  to  navigation,  and 
authority  having  been  obtained  to  remove  it  by  contract,  advertise- 
ments were  issued  inviting  proposals,  and  the  bids  received  in  response 
were  opened  April  27, 1891,  and  the  contract  awarded  to  the  Alabama 
Dredging  and  Jetty  (Company,  of  Mobile,  Ala.,  the  lowest  bidders,  for 
the  sum  of  $1,490. 

The  work  or  removal  by  the  contractors  was  commenced  on  June  19, 
1891,  and  is  not  yet  finished. 


Ahttract  of  propoealafor  removal  of  wreck  of  bark  Bruce  from  Ship  Island  Harbor,  Mis- 
sisHjffpi,  opened  at  New  Orleans,  La,,  April  27,  1891,  by  Major  James  B.  Qwiun,  Corps 
of  Engineers, 


Ka 


Name  and  address  of  bidder. 


1  William  H.  Keates.  Somen  Point,  N.J 

2  Etlien  A.  BurriM,  New  Orleans,  La 

U  PvU'T  Keveu«*y  and  James  Moor*?,  New  Orleaim,  La. 

4  .loliu  W .  (vUnin,  New  Orleans,  La 

6  .1  anies  Henry  Lynch,  New  ( Irleans,  La 

6  Alabama  Dredgmg  and  Jetty  Co.,  Mobile,  Ala 


Total  price 
bid. 


$3,  Ml 
4,500 

a,  2M 

•J.  4»» 

:i,  7(M) 

1.4U0 
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S  14. 

preliminary  examination  of  bayou  carlin,  louisiana. 

United  States  Engineer  Office, 

Kew  Orleans^  La.j  August  14,  1891. 

General:  As  directed  by  letter  from  your  office  of  June  29,  1891, 
I  have  the  honor  to  submit  the  following  report  upon  my  preliminarr 
examination  of  Bayou  Carlin,  Louisiana,  which  was  made  on  the  12ti 
instant: 

This  Bayou  lies  partly  in  Iberia  and  partly  in  Vermillion  ParisheN 
La.  It  is  very  crooke<l  aud  but  6  mih's  long.  It  rises  in  Peigneir 
Lake  and  flows  in  a  southerly  direction  to  it«  junction  with  Petit  Amv 
Bayou.  This  latter  bayou  flows  into  Vermillion  Bay  and  is  navig-ab^ 
for  small  steamboats  and  schooners  to  a  point  above  the  mouth  of  Baym 
Garlin,  and  Bayou  Carlin  was  navigable  for  about  3  miles  of  its  length 
until  a  short  time  back. 

Bayou  Garlin  is  only  14  or  15  feet  wide  and  from  3  to  5  feet  deep.  lis 
current  is  about  2  miles  an  hour,  and  it  receives  the  drainage  of  about 
200  square  miles  of  country.  It  always  has  a  good  volume  of  wat«r 
in  the  dryest  seasons,  and  during  the  wet  seasons  it  is  out  of  its  banks. 

The  lands  along  the  bayou  are  very  fertile,  but  can  not  be  profitably 
farmed  for  want  of  suitable  transportation. 

The  land  about  Lake  Peigneur  is  high  and  rolling.  Below  this  the 
land  is  flat.  The  nearest  market  is  New  Iberia,  and  during  the  winter, 
when  the  crops  are  ready  for  transportation,  the  roads  are  well  nigh 
impassable.  If  Bayou  Carlin  was  opened  up  and  made  navigable  it 
would  give  a  much-desired  outlet  to  this  fertile  country. 

It  is  estimated  that  there  would  be  shipped  by  water  the  first  year 
at  least  2,000  barrels  of  rice,  1,000  bales  of  cotton,  500  hogsheads  of 
sugar,  6,000  barrels  of  com,  and  many  head  of  live  stock.  Large  quan- 
tities of  lumber  and  coal  would  also  be  received  this  way.  As  the  coim- 
try  would  settle  up  in  consequence  of  the  improved  facilities  for  getting 
the  crops  to  market  the  shipments  would  naturally  increase  with  time. 

The  bayou  would  need  to  be  dredged  to  a  depth  of  7  feet  and  a  width 
of  30  feet,  and  be  straightened  considerably.  This  would  cost  about 
$40,000.  Once  completed  the  channel  would  require  but  little  atten- 
tion. 

For  the  foregoing  reasons  I  consider  the  bayou  worthy  of  improve- 
ment. 

A  detailed  survey  is  estimated  to  cost  $200  in  addition  to  the  balance 
of  $28.08  on  hand  from  the  allotment  for  the  preliminary  examination. 

The  letters  from  Capt.  Eric  Bergland,  Corps  of  Engineers,  of  October 
15, 1884,  and  January  16, 1885,  and  letters  from  Mr.  Clermont  Yoimg, 
of  April  7,  May  25,  aud  June  25, 1891,  which  were  sent  me  with  your 
communication,  are  herewith  returned  as  directed. 

Kesi>ectfully  submitted. 

James  B.  Quinn, 
Major,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S,  A. 

(Through  Col.  (J.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 
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[First  indorsement.] 

U.  S.  Engineer  Office, 

Southwest  Divisioii, 
New  York^  August  17^  1891. 
Eespectftilly  forwarded  to  the  Chief  of  Engineecs. 
According  to  the  maps  Lake  Peigneur  is  about  10  miles  from  the 
railroad  at  New  Iberia,  and  the  within  paper  shows  that  in  the  winter 
the  roads  are  very  bad. 

Accordingly  it  is  desired  that  Bayou  Carlin,  6  miles  Idng,  15  feet 
wide,  and  very  crooked,  be  dredged  out  and  stmightened,  so  as  to  give 
a  water  outlet  to  the  lauds  about  Lake  Peigneur  and  Bayou  Carlin. 
The  estimated  cost  is  §40,000. 

As  a  good  road  to  Kew  Iberia  seems  to  be  what  is  needed,  and  as  its 
cost  would  probably  be  less  than  $40,000,  this  improvement  does  not 
seem  to  me  worthy  of  being  made  by  the  United  States.    • 

C.   B.   COMSTOCK, 

Colonel  of  Engineers^  Bvt.  Brig,  Gen.^  U.  S.  J.., 

Division  Engineer. 


S15. 

PRELIMINARY  EXAMINATION  OF  SHOALS  ON  LAKE  PONTCHARTRAIN, 
LOUISIANA,  NEAR  THE  RlftOLETS.  KNOWN  AS  THE  "MIDDLE  GROUND," 
WITH  A  VIEW  OF  DRED(4INO  A  CHANNEL  10  FEET  DEEP  AND  REVET- 
TING SIDES  OF  THE  SAME. 

[Piinted  in  House  Ex-  Doc.  No.  Ill,  Fifty -flret  Congress,  second  session.]* 

office  of  the  chief  of  engineers, 

United  States  Armt, 
Washingtonj  I),  C,  Becetuber  19, 1890.  . 
Sir:  I  have  the  honor  to  submit*  herewith  a  copy  of  report,  dated 
November  25,  1890,  from  Capt.  W.  L.  Fisk,  Corps  of  Engineers,  giving 
results  of  preliminary  examination  of  "  shoals  on  Lake  Pontchartraiu, 
Louisiana,  near  the  liigolets,  known  as  the  '  Middle  Ground,'  with  a 
view  of  dredging  a  channel  10  feet  deep  and  revetting  sides  of  the 
same,"  made  to  comply  with  the  provisions  of  the  river  and  harbor  act 
of  September  19, 1890. 

It  is  the  opinion  of  Captain  Fisk  that,  on  a(*count  of  the  cost  and  the 
fact  that  only  8  feet  of  water  can  be  carried  through  the  western  end 
of  Mississippi  Sound  after  leaving  the  Eigolets,  these  shoals  are  not 
worthy  of  improvement  as  proposed  in  the  act  5  and  Col.  C.  B.  Com- 
stock,*  Corps  of  Engineers,  Division  Engineer,  Southwest  Division, 
agrees  with  this  opinion.  I  concur  in  these  views. 
Very  resx)ectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.,  Chi^^f  of  Engineers. 
Hon.  Kedfield  Proctor, 

Secretary  of  War. 


report  of  captain  w.  l.  fisk,  corps  of  engineers. 

Office  United  States  Engineer, 

Neic  Orleans,  La.,  Novemher  25, 1890. 
General  :  From  Coast  Survey  charts  and  other  available  data  I  am 
able  to  submit   the  following  report  on  preliminary  examination  of 
"shoals  on  Lake  Pontohai'train,  near  the  liigolets,  known  as  the '  Middle 
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(rround/ wittf  a  view  of  dredging  a  chaimel  10  feet  deep  and  revettiiig 
sides  of  the  same." 

The  traffic  crossing  these  shoals  is  considerable  and  consists  mostly 
of  lumber,  wood,  sand,  shells,  and  charcoal,  which  are  brought  to  !New 
Orleans  through  the  two  canals  leading  from  Lake  Pontchartrain  to  the 
city  in  small  schooners  drawing  not  more  than  about  6  feet. 

The  depth  of  water  that  can  be  carried  over  the  shoals  at  mean  lov 
tide  must  be  at  least  6  feet,  as  the  light-house  tender  Pansy ^  drawing 
full  7  feet,  frequently  comes  into  the  lake  without  trouble,  and  the  tide 
at  the  outer  (eastern)  end  of  the  Eigolets,  which  is  given  by  the  Coa^ 
Survey  as  only  10  inches,  must  be  still  less  at  the  shoals. 

An  examination  of  the  chart  shows  the  distance  from  10  feet  deptb  in 
the  Eigolets  to  the  same  depth  in  the  lake,  on  the  shortest  possible  line, 
to  be  4  statute  miles,  requiring  dredging  roughly  estimated  at  475,000 
cubic  yards  to  obtain  a  channel  of  only  100  feet  bottom  width. 

The  cheapest  form  of  revetment  would  probably  be  one  of  piles  and 
sheet  piles,  and  to  be  of  any  permanence  all  the  timber  should  be  crea- 
soted.  A  revetment  of  this  kind  on  the  two  sides  of  the  cut  would  cost 
about  $180,000;  the  dredging  would  probably  cost  20  cents  per  cubic 
yard,  or  $95,000  more;  a  total  cost  of  $275,000. 

If  this  were  all  done  it  would  not  be  of  much  value,  for  at  the  mouth 
of  the  Eigolets  there  is  very  little  more  water  than  on  the  "Middle 
Ground,"  and  as  a  matter  of  fact  not  more  than  about  8  feet  at  low- 
water  can  be  carried  in  the  western  end  of  Mississippi  Sound  after  leav- 
ing the  Eigolets. 

I  am  of  the  opinion  that  the  improvement  as  specified  is  not  worthy 
of  being  mjbde  on  account  of  its  great  cost  and  the  tskct  that  only  8  feet 
of  water  can  be  carried  through  the  western  end  of  Mississippi  Sound. 

A  channel  8  feet  in  depth  at  low  water  would  answer  every  puri)08e; 
it  would  require  the  dredging  of  about  230,000  cubic  yards  on  the  "Mid- 
dle Ground"  and  about  60,000  cubic  yards  at  the  eastern  end  of  tiie 
Eigolets,  or  about  280,000  cubic  yards  in  all,  at  a  cost  of  about  $56,000. 
To  revet  both  these  cuts  would  require  so  large  a  sum  of  money  that  it 
is  probable  the  annual  interest  upon  it  would  suffice  to  keep  the  channel 
open  by  dredging  only,  thus  avoiding  the  expense  of  maintaining  aud 
renewing  the  revetment. 

Very  respectfully,  your  obedient  servant, 

W.  L.  FiSK, 
Captain  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  8.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  En- 
gineer, Southwest  Division.) 

(£1r8t  indorsement.] 

XT.  S.  Engineeb  Office, 

Southwest  Division, 
Ifew  TorJcy  December  17^  1890. 

EepectfuUy  forwarded  to  the  Chief  of  Engineers. 
I  do  not  think  these  shoals  worthy  of  improvement  in  the  way  pro- 
posed in  the  river  and  harbor  act  of  1890. 

C.  B.  Comstock, 

Colonel  of  Engineers^ 
Bvt.  Brig.  Oen,.,  U.  8.  A., 
IHvisian  Engineer. 
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S  l6. 

PRELIMINARY  EXAMINATION  OF  BAYOU  CHEVREUIL  AND  BAYOU  TIGRE, 
LOUISIANA,  FROM  LAKE  DE8  ALLEMANDS  TO  POINTS  NEAR  VACHERIE, 
CHIGBY  AND  MALAGAY  SEITLEMENTS  IN  ST.  JAMES  PARISH  FOR  RE- 
MOVAL OF  BARS  AND  OTHER  OBSTRUCTIONS  TO  NAVIGATION. 

[Printed  in  Houae  Ex,  Boo.  No.  182,  Fifty -first  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

XJNfTED  States  Army, 
Wdshinfftony  D.  C,  January  15y  1891. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  January  9, 1891,  from  Capt.  W.  L.  Fisk,  Corps  of  Engineers,  giv- 
ing results  of  preliminary  examination  of  Bayou  Chevreuil  and  Bayou 
Tigre,  Louisiana,  "  from  Lake  Des  Allemands  to  points  near  Vacherie, 
Chigby  and  Malagay  settlements  in  St  James  Parish  for  removal  of 
bars  and  other  obstructions  to  navigation,"  made  to  comply  with  pro- 
visions of  the  river  and  harbor  act  approved  September  19, 1890. 

Captain  Fisk  reports  that  Bayou  Tigre  is  not  worthy  of  improvement, 
and,  in  his  judgment,  the  circumstances  are  not  such  as  to  require  the 
improvement  of  Bayou  Chevreuil  by  the  United  States.  The  Division 
Engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers,  concurs  in  this  opin- 
ion, and  the  views  of  these  officers  meet  witii  my  approval. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 
Hon.  Kedfield  Proctor, 

JSeoretary  of  War. 


report  of  CAPTAIN  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Office  United  States  Engineer, 

N'ew  Orleans,  La.,  January  9,  1R91. 

General:  I  have  the  honor  to  submit  the  following  report  of  jut- 
liminary  examination  of  "Bayou  Chevreuil  and  Bayou  Tigre  from  Lake 
De8  Aliemauds  to  points  near  Vacherie,  Chigby,  and  Malagay  settle- 
ments in  {St.  James  Parish,  La.,  for  removal  of  bars  and  other  obstruc- 
tions to  navigation." 

Bayou  Chevreuil  extends  from  neai'  Donaldsonville  to  Lake  Des  Alle- 
mands, although  in  places  called  by  other  names,  and  flows  along  the 
lowest  levels  between  the  Mississippi  and  the  La  Fourche.  It  is  the 
principal  drainage  outlet  of  that  part  of  the  State,  or  would  be  if 
opened. 

Previous  to  the  Davis  Crevasse  it  was  free  from  obstructions  to  a. 
|)oint  several  miles  above  the  limits  of  this  examination,  and  was  usctl 
l)y  several  sugar-planters  in  the  Chigby  settlement  to  send  their  <Tops 
to  New  Orleans.  This  was  mainly  done  in  barges,  but  a  small  steamci- 
made  occasional  trijjs  for  that  purpose. 

From  Lake  Des  Allemands  to  the  ui)}>er  lauding  of  Chigby  is  about. 
It)  miles,  3  of  which  is  through  open  marsh.  The  bayou  in  the  timber 
has  an  average  width  of  100  feet  and  a  depth  of  not  iess  than  10  tict, 
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It  is  badly  obstructed  with  logs  and  overhanging  timber  and.  in  i>arts 
is  -completely  closed  by  grass. 

To  remove  these  obstructions  and  cut  the  overhanging  timber  ^oald 
cost  about  $7,500. 

Bayou  Tigre  is  not  a  bayou,  but  simply  a  passage  which  lias  be*ai 
opened  through  the  swamp  to  permit  the  passage  of  pirf)gues  between 
the  Vacherie  and  Cliigby,  as  the  inhabitants  of  the  latter  are  mainly 
laborers  who  work  on  the  plantations  in  the  former. 

Bayoii  Tigre  has  no  defined  channel  and  at  the  time  of  the  ex£»uini- 
tion  had  scarcely  enough  water  to  float  an  empty  canoe.  Save  far  the 
blazes  on  the  trees,  it  differs  in  no  wise  from  tie  surrounding'  s^vraiup 
and  at  many  points  it  is  diflicult  to  "pass  between  the  trees. 

The  Vacherie  settlement  extends  from  near  Lake  Des  Allemaiiiis  in  a 
northwest  direction  fen*  about  5.  miles.  The  ridge  is  parallel  to  Bayou 
Chevreuil  and  distant  from  it  2  to  3  miles.  There  are  about  4,\w> 
acres  of  arable  land  open  and  cultivated,  nine  sugar  houses,  and  nu- 
merous small  farms.  The  population  is  about  1,500,  and  the  annual  ei- 
ports  are  1,800  hogsheads  of  sugar  and  3,500  barrels  of  molasses. 

The  MaJagay  and  Chigby  settlements,  practically  the  same,  are  lo- 
cated on  a  ridge  commencing  about  1  mile  above  the  mouth  of  Bayou 
Bceuf  and  extending  thence  in  a  northwest  direction  parallel  with 
Bayou  Chevreuil  and  generally  about  1  mile  from  it.  Their  population 
is  about  2,000  and  they  produce  about  4,000  barrels  of  sweet  potatoes 
for  the  market. 

It  is  evident  from  the  description  that  Bayou  Tigre  is  not  worthy  of 
improvement,  as  it  could  only  be  accomplished  by  digging  a  canal  3 
miles  in  length  through  a  heavily  timbered  swamp,  and  in  my  judgrment 
the  circumstances  are  not  such  Us  to  require  the  improvement  of  Bayou 
Chevreuil  by  the  United  States. 

Very  resi)ectfully,  your  obedient  servant, 

W.  L.  FiSK, 
Captain  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  ?Jn(fineer8,  U.  8.  A. 
(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division    Engi- 
neer, Southwest  Division.) 

[Ii^rst  indorsHment.] 

II.  S.  Enoineer  Office, 

SouTHWi:sT  Division, 
N^eic  York,  January  ^^,  1891. 
Kespeetfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated,  I  concur  in  the  opinion  of  the  district  officer, 
that  bayous  Chevreuil  and  Tigre  are  not  worthy  of  improvement  by  the 
United  States. 

C.  B.  COMStOCK, 

Colonel  of  Engineers^  Bvt.  Brig.  Gen.  Gen.  U.  S.  A,, 

JHvision  Engineer, 
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S  17. 

PRELIMINARY    EXAMINATION    OF    BAYOU    TERRE   BONNE,   LOUISIANA, 
FROM  HOUMA  TO  THIBOBEAUX. 

[Printed  in  House  Ex.  Doo.  No.  110,  Fifty-first  Congress,  second  session.] 
OiTICE  OF  THE  CHIEF  OF  EnOINEERS, 

United  States  Army, 
WdshingtoTiy  D.  C,  December  20^  1890. 
Sir:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report,  dated  November  6, 1890,  from  Capt  W.  L.  Fisk,  Corps  of  En- 
gineers, giving  results  of  preliminary  examination  of  Bayou  Terre 
Bonne  from  Houma  to  Thibodeaux,  La.,  made  to  comply  with  provis- 
ions of  the  river  and  harbor  act  approved  September  19, 1890. 

Captain  Fisk  states  this  subject  was  fully  investigated  in  1886  by 
Lieut.  O.  T.  Crosby,  Corps  of  Engineers,  whose  adverse  report  thereon 
is  printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1887, 
pages  1396-98.  He  reports  the  circumstances  the  same  now  as  at  that 
time,  and  that  he,  too,  is  of  opinion  that  the  locality  is  not  worthy  of 
being  improved. 

Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer,  South- 
west Division,  also  reports  that  Bayou  Terre  Bonne,  from  Houma  to 
Thibodeaux,  is  not  worthy  of  improvement,  and  I  concur  in  the  views 
of  these  officers. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
•    Brig.  Gen.,  Chief  of  Engineers. 
Hon.  Kbdpield  Proctor, 

Secretary  of  War. 


report  of  captain  w.  l.  fisk,  corps  of  enoineers. 

Office  United  States  Engineer, 

Ne^c  OrleariH^  La.,  Xoremher  5,  1890. 
General:  Regarding  the  preliminary  examination  of  Bayou  Terre 
Bonne  from  Houma  to  Thibodeaux,  La.,  assigned  to  me  by  letter  of  Sep- 
tember 20,  1890,  from  your  oftice,  1  beg  to  say  that  this  identical  subject 
was  fully  investigated  in  1886  by  Lieut.  O.  T.  Crosby,  Corps  of  Engi- 
neers, who  reported  it  as  not  worthy  of  improvement,  and  his  opinion  was 
fiilly  concurred  in  by  mv  predecCiSsor,  Maj.  W.  H.  Heuer,  (^oi-ps  of  Engi- 
neers (Annual  Report  Chief  of  Engineers  for  1887,  pages  1396-1398).* 

The  circumstances  now  are  the  same  as  at  that  time,  and  I  also  am 
of  the  opinion  that  Bayou  Terre  Bonne  from  Houma  to  Thibodeaux,  La., 
is  not  worthy  of  being  improved. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Fisk, 
Captain  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineerft^  U.  S.  A. 
(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 

*App©ii<lod  l^ereto* 
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[Third  indocMmeat.] 

U.  8.  Engineer  Office, 

Southwest  Division, 
New  TorJCj  December  17j  1890. 
Bespectfdlly  returned  to  the  Chief  of  Engineers. 
I  am  of  opinion  that  Bayou  Terre  Bonne  from  Houma  to  Thibodeaux 
is  not  worthy  of  improvement. 

C.  B.  Comstock» 
Colonel  of  En^ineers^  Bvt.  Brig,  Oefi.j  JJ,  S»  -A., 

Division  Engineer. 


letter  of  major  w.  h.  heukr,  corps  of  engikbers. 

Office  United  States  Engineer, 

New  Oi'leuM,  La.,  November  5, 18S6, 
General:  I  forward  here-with  a  report  of  First  Lieut.  Oecar  T.  Crosby,  Corps  of 
Eugineers,  being  a  result  of  an  examination  of  the  Bayou  Terre  Bonne  between 
Houma  and  TMoodeaux,  La.,  as  called  for  by  the  river  and  harbor  act  of  August  5, 
1886. 

Lieutenant  Crosby's  report  shows  that  the  greater  portion  of  the  bayou  above 
Houina  is  a  bayou  only  in  name,  parts  of  it  being  dry  and  other  parts  beins  only  a 
drainaffe  ditch.  Under  these  circumstances  the  part  examined  is  certainly  not  a 
navigable  stream.  It  can  only  be  made  navigable  by  making  a  canal  in  what  was 
once  the  bed  of  the  bayou,  now  practically  diy. 

I  concur  fully  with  Lieutenant  Crosby,  for  reasons  which  he  gives,  that  the  bayou 
between  Houma  and  Thibodeaux  is  not  worthy  of  public  improvement. 
Very  respectfully, 

W.  H.  Heuer, 

Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  lieutenant  O.  T.   CROSBY,  CORPS  OF  ENGINEERS. 

•  Office  United  States  Engineer, 

New  Orleans,  Iai.,  November  8 ^  1886. 

Sir  :  I  have  the  honor  to  report  as  follows  upon  a  prcliuiiiiary  (examination  of  Bayou 
Terre  Bonne  from  Houma  to  Thibodeaux,  La.,  recently  made  by  me  under  your 
orders : 

The  distance  from  Houma  to  Thibodeaux  is  about  16  ni  lies .  Thibodeaux  is  the  point 
at  which  Bayou  Terre  Bonne,  in  years  past,  drew  its  wiitor  supply  from  Bayou  La 
Fourche,  and  thus  indirectly  from  the  Mississippi.  This  connection  has  long  since 
ceased  to  exist. 

Houma  is  situated  at  the  head  of  navigation  on  Bayou  Terre  Bomic,  which  continues 
its  course  to  tiie  Gulf,  ronnecting  laterally  with  other  streams  and  lakes  by  partly 
artificial,  partly  natural,  water  ways  until  the  Mississippi  is  reached  opposite  Kow 
Orleans.  The  boats  running  on  this  lower  part  of  Bavou  Terre  Bonne  are  small,  and 
are  at  times,  at  this  season,  prevented  from  running  during  several  weeks  bv  lack  of 
water.  These  difficulties  of  navigation  are  being  overcome  by  ilredging,  tlie  work 
under  the  last  Congressional  api)ropriation  having  reached  a  point  about  10  miles 
below  Houma,  with  money  enough  still  available  to  continue  dredging  a  channel  35 
feet  wide  by  5  feet  deep  (below  Gulf  level)  to  within  3  or  4  miles  of  Houma — perhaps 
closer.  It  is  ho])ed  that  completion  of  the  improvement  to  Houma,  by  aftbrding  uuin- 
ternipted  navigation;  may  result  in  a  reduction  of  rates  through  conij)ctition  between 
water  and  rail. 

At.  Honma  the  stream  is  now  about  2.5  feet  d«M^]»  and  perhaps  M)  fcft  wi<le,  though, 
the  cross  section  being  very  flat,  much  the  great«»r  part,  of  this  width  is  covered  by 
water  only  a  few  inches  deep.  The  fact  that  a  towboat  of  about  1  V  feet  beam  and  18 
inches  draft  can  not  run  suniciently  shows  the  condition  of  the  stream.  The  bed  of 
the  stream  is  overgrown  with  marsh  and  water  grasses. 

Vox  a  distaucc  of  3  miles  above  IXouma  there  is  practically  no  change;  the  width 
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varies  somewhat,  the  depth  correspondingly,  the  cross  section  remaining  about  the 
name.  At  this  pointy  3  miles  above  Hoiiina,  the  Terre  Bouue  is  fed  hy  Bayou  Cane,  n 
Hliort  stream  about  15  ft^et  wide  and  500  or  tXK)  yards  long:^  leading  out  from  a  great 
Mwam]!  reservoir.  It  m  called  sometimeH  a  lake^  sometimes  a  prairie  or  floating 
]>rairie.  It  is  a  basin,  receiving  the  drainage  from  the  country  between  bayous  Black 
:ind  Terro  Bonne.  It  is  at  times  covered  by  a  heavy  g^wth  of  water  grass ;  hence  the 
name  of  iioating  prairie.  There  is  at  all  seasons,  even  now  after  a  long  drought,  some 
outflow ;  it  is  this  outflow  that  supplies  the  small  volume  now  flowing  through  Bayou 
Terre  Bonne. 

Beyond  Bay  oil  Cane  the  Terre  Bonne  is  practically  dry.  Since  its  bottom  lies  sev- 
eral feet  below  the  roads  along  its  bank  there  is,  of  course,  a  little  seepage  water 
here  and  there,  sometimes  in  holes  2  or  3  feet  deep.  A  few  miles  above  the  Cane  the 
course  of  the  bayou  is  traced  by  the  shallow  depression  of  its  former  bed  and  the  line 
of  rushes,  Avhich  conceals  whatever  water  may  lie  under  them.  In  many  places  the 
bed  is  perfectly  dry.  As  Thibodeaux  is  approached  the  bed  is  found  to  be  continually 
dry,  so  that  even  the  rushes  can  not  grow.  Here  ditches  have  been  dug  in  the  for- 
mer bed  to  assist  in  draining  the  road,  and  finally  the  '^  bayou''  becomes  simply  a 
part  of  the  system  of  drainage  ditches  of  the  town  of  Thibodeaux.  It  will  be  seen 
from  this  description,  which  is  that  of  its  ordinary  state,  that  the  term  Bayou  Terre 
Bonne  is  traditional  rather  than  veritable.  During  seasons  of  heavy  rain  there  is, 
of  course,  some  water  in  the  old  bed,  but  no  boat  can  go  farther  up  than  Bayou  Cane. 
The  owner  of  the  Harry,  one  of  the  two  towboats  now  tied  up  at  Houma,  injformed 
me  that  he  sometimes  ascended  to  the  Cane  in  order  to  open  the  water  grass,  thus 
permitting  a  freer  flow  of  the  prairie  water  into  the  Terre  Bonne.  He  said  that  to  go 
beyond  that  point  would  require  not  •the  improvement  of  an  existing  water  way, 
but  the  construction  of  a  canal.  Such,  indeed,  is  the  fact.  That  such  a  work  would 
be  of  some  benefit  can  not  be  doubted,  as  water  routes  throughout  an  agricultural 
country  are  always  desirable ;  that  its  construction,  considered  from  the  engineer's 
point  of  view,  is  feasible,  even  easy,  can  not  be  doubted ;  but  it  is  equally  evident 
that  the  work  can  not  be  recommended  as  the  improvement  of  a  water  way.  To 
create  one,  taking  advantage  of  the  depression  in  the  general  surface  caused  by 
previous  flow  of  a  considerable  body  of  water  through  what  was  an  outlet  of  the  Mis- 
sissippi, would  involve  the  cutting  of  a  channel  to  be  filled  by  tide  water,  aided  some- 
what by  drainage  from  a  small  area.  Such  a  cut  would  involve  the  removal  of  about 
850,000  cubic  yards  of  earth,  the  depth  being  5  feet,  the  width  30  feet.  The  dredge 
below  Houma  is  removing  earth  at  a  cost  oi  about  4  cents  per  cubic  yard,  counting 
running  expenses  alone.  It  would  probably  be  safer  to  estimate  10  cents  as  the  cost, 
including  plant,  superstructure,  etc.,  or  about  $85,000  for  a  tidal  canal  to  Thibodeaux. 

As  the  road  which  follows  the  bayou  bed  is  at  many  points  quite  near  the  line  that 
would  mark  one  side  of  the  cut,  there  might  arise  embarrassing,  perhaps  costly,  con- 
siderations as  to  the  injury  done  this  road.  Of  this,  however,  nothing  certain  can  be 
said.  At  Terre  Bonne,  or  as  it  is  now  called  Schriever  Station,  it  would  be  neces- 
sary to  have  a  drawbridge  constructed  in  the  line  of  the  Southern  Pacific  Railroad. 
As  the  stream  was  not  navigable  w^hen  this  road  was  constructed,  it  is  probable  that 
the  owners  could  demand  compensation.  On  account  of  these  and  other  oontingen- 
cios,  impossible  to  foresee,  it  would  be  prudent  to  place  the  final  cost  at  not  less  tiian 
$100,000. 

The  strip  of  cultivable  land  between  the  bayou  and  the  swamp  lying  on  either  side 
will  average  not  more  than  half  a  mile  in  width,  or  a  total  of  16  square  miles.  About 
half  of  this  is  now  under  cultivation,  while  the  other  half  has  been  abandoned.  Some 
small  com  and  rice  farms  are  beginning  to  ap|>ear  on  the  abandoned  sugar  planta- 
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tions.  A  branch  road  leaves  the  main  Tine  oi  the  Southern  Pacific  at  Schriever  Sta- 
tion for  Houma  to  the  south,  and  another  for  Thibodeaux  to  the  north,  both  branches 
lying  not  far  from  the  proposed  cut.  Supposing  the  work  completed  to  Thibodeaux, 
together  with  the  work  now  progressing  toward  Houma  on  the  lower  bayou,  the  re- 
sulting benefits  would  be  better  drainage  for  the  lands  lying  along  the  new  water 
way ;  navigation  for  small  boats  from  Thibodeaux  to  the  Gulf.  This  route  could 
scarcely  be  followed  outside,  as  the  small  boats  fitted  for  the  canal  would  not  be 
fitted  for  the  Gulf  voyage  to  the  month  of  the  Mississippi.  They  would  go  either  to 
Thibodeaux,  delivering  there  across  the  Bayou  La  Fourche  Levee  to  boats  running  to 
New  Orleans  or  to  the  railroad ;  or  they  would  go  south,  then  east  by  the  smaJl 
canals,  bayous,  and  lakes  constituting  the  present  Lugger  Route.  In  either  case  act- 
ive competition  with  the  railroad  would  be  difficult,  perhaps  impossible.  The 
canal  would  probably  serve  as  an  excellent  local  highway,  and  would  be  much  ap- 
preciated for  its  aid  as  a  drainage  stream.  Perhaps  it  was  necessary  that  this  report 
should  go  no  further  than  to  snow  that  the  proposed  work  could  not  properly  be 
recommended  as  the  improvement  of  an  existing  water  way,  but  knowing  as  I  well 
do  the  great  importance  of  improved  transportation  routes  to  the  rich  agricul- 
tural country  through  which  the  examination  took  me,  I  have  gone  further  to  show 
what  would  result  from  constructing  a  water  way  along  the  line  considered.    View 
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ing  it  in  this  light,  I  can  not  refrain  from  drawing  attention  to  the  fact  that  in  this 
case,  iM  in  others  in  the  same  st^'tiou,  recoiiiuu'iulatiouM  would  almost  entirely  be  re 
versed  c^uld  the  ^orks  he  considered  nut  8«^pai'ately  and  as  unconnected,  bnt  as  patt« 
of  a  system  of  short-line  waiter  coniuiunication  throngh  southern  Loiilsuma  to  New 
Orleans.  Considered  separately,  improvements  such  as  that  under  discussion  appear 
as  local  highways,  lessening  the  use  of  wagon  transportation  to  railroad  stations; 
considered  as  parts  of  a  whole  they  appear  as  water  routes  permitting  actual  compe- 
tition for  products  of  great  value  with  the  railroad,  which  now  practically  controls 
the  business  of  this  rich  section.  Thus  the  value  of  any  improvements  in  the  Terre 
Bonne  section  is  immensely  increased ;  its  character  becomes  much  more  national  if 
it  be  connected  with  Bayou  La  Fourche  and  at  the  same  time  it  be  known  that  that 
important  sti*euin  is  to  receiA-e  some  definite  treatment. 

in  conclusion,  the  work  is  not,  in  my  opinion,  a  public  necessity,  its  local  charac- 
ter appearing  plainly  from  what  precedes ;  and  *^ Bayou  Terre  Bonne  from  Honma  to 
Tliibodeaux"  is  not  worthy  of  iuipruvement,  in  the  sense  in  which  those  words  have 
been  used  in  river  and  harbor  acts. 

Very  respectfully,  your  obedient  servant, 

O.  T.  Crosby, 
First  Lieutenant  of  Engineert. 

Maj.  W.  H.  Hkukr, 

Corps  of  Engineers f  U.  S,  A, 


S  i8. 

PRELIMINARY  EXAMINATION  OF  BAYOU  BLACK  TO  CONNECT  WITH 
TERRE  BONNE,  LOUISIANA. 

[Printed  in  House  Ex.  Dor.  No.  113,  Fifty-first  CongreM,  second  session.] 

Office  of  the  Chief  of  Engineers, 
United  States  Army, 
Washington,  D.  C,  December  19,  1890. 
Sir  :  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report  dated  November  5,  1890,  from  Ca]>t.  W.  L.  Fisk,  Corps  of  Engi- 
neers, giving  results  of  preliminary  examination  of  Bayou  Black  to 
connect  with  Terre  Bonne,  Louisiana,  made  to  comply  with  provisions 
of  the  river  and  harbor  act  approved  September  19, 1890. 

Captain  Fisk  calls  attention  to  former  adverse  report  of  December 
12, 1888,  printed  in  Annual  Report  of  the  Chief  of  Engineers  for  1889, 
pages  1508, 1509,  and  states  that  the  reasons  then  given  are  equally 
strong  now,  and  he  is  still  of  the  opinion  that  this  is  an  improvement 
not  worthy  of  being  made.  Col.  C.  B.  Comstock,  Corps  of  Engineers, 
Division  Engineer,  Southwest  Division,  also  reports  that  Bayou  Black 
to  connect  with  Terre  Bonne  is  not  worthy  of  improvement,  and  in  this 
opinion  I  concur. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  Redfield  Proctor, 

fSeoretary  of  War, 


REPORT   of  CAFTAIN  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Office  United  States  Engineer, 

N'etc  Orleans,  La.,  November  5, 1890. 
General  :  Regarding  the  preliminary  examination  of  "Bayou  Black 
to  connect  with  Terre  Bonne,  Louisana,"  assigned  to  me  by  letter  of 
September  20,  1890,  from  your  office,  I  beg  to  say^that  on  December  12, 
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1888, 1  reported  this  improvement  as  not  worthy  of  being  made.    (See 
Annual  Keport  Chief  of  Engineers,  1889,  pages  15Q8,  1509). 

The  reasons  then  given  are  equally  strong  now  and  I  am  still  of  the 
opinion  that  "Bayou  Black  to  connect  with  Terre  Bonne,  Louisiana,'^ 
is  an  improvement  not  worthy  of  being  made. 

Very  respectfully,  your  obedient  servant, 

W.  L.  FjSK, 
Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engiiieei's^  U.  S.  A. 
(Through  Col.  C,  B.  Comatock,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.)  • 

[Third  indoraement.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
New  York^  December  17^  1S90. 
Respectfully  returned  to  the  Chief  of  Engineers. 
I  do  not  think  the  route  "  Bayou  Black  to  c<>nnect  with  Terre  Bonne'' 
worthy  of  improvement. 

C.  B.  COMSTOCK^ 

Colonel  of  Engineers,  Bvt.  Brig.  Oen.,  U.  8.  A., 

Division  Engineer. 


S  IQ. 

PRELIMINARY    EXAMINATION    OF  BERWICK    BAY,  LOUISIANA,  TO    THE 
GULF,  WITH  A  VIEW  OF  OBTAINING  A  DEEPER  CHANNEL. 

[Printed  in  Houbo  Ex.  Doo.  No.  198,  Fifty-first  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers,     • 
United  States  Army, 
Washington,  D.  C.j  January  20, 1891. 
Stk:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  16,  1891,  from  Capt.  W.  L.  Fisk,  Corps  of  Engineers, 
gi\aiig  results  of  preliminary  examination  of  Berwick  Bay,  Louisiana, 
to  tlie  Gulf,  "  with  a  view  of  obtaining  a  deeper  channel,"  made  to  com- 
ply with  provisions  of  the  river  and  harbor  act  approved  September  19, 
1890. 

Captain  Fisk  does  not  consider  that  the  present  circumstances  are 
such  as  to  warrant  the  expenditure  of  the  large  sum  which  would  be 
necessary  for  the  increa.sed  depth,  and  the  Division  Engineer,  Col.  C. 
B.  Comstock,  Corps  of  Engineers,  reports  that  the  cost  would  be  so 
ftieat  that  he  does  not  think  the  route  worthy  of  improvement.  I  con- 
cur in  this  opinion. 

\'ery  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Gen.,  Chief  of  Engineers. 

Hon.  Redfield  Proctor, 

Secretary  of  War. 
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report  of  captain  w.  l.  fisk,  corps  of  engineers. 

Office  United  States  J^'ngineer, 

New  Orleans  La,^  January  16^  1891. 

General.:  From  available  data  I  am  able  to  submit  the  followiD^ 
rt'port  ux)on  preliminary  examination  of  "Berwick  Bay,  Ix>ui8iana,  t4» 
the  Gulf,  with  a  view  of  obtaining  a  deeper  channel.'' 

From  Berwick  Bay  to  the  month  of  the  Atohafalaya  Bay  the  river 
is  deep  and  requires  no  improvement. 

From  the  river  there  is  now  8  or  9  feet  to  sea,  and  as  no  depth  is 
specified  I  assume  thciJi  12  feet  is  the  least  which  can  be  considered  as 
complying  with  the  requirements  of  this  examination.  The  estimate  I 
have  made  is  only  a  rough  approximation,  the  data  being  taken  from 
existing  Coa«t  Survey  charts,  which  are  not  on  a  large  enough  scale  to 
admit  of  more. 

Two  lines  are  considered,  one  the  shortest  air-line  distance  between 
the  inner  and  outer  12-foot  curves,  the  other  following  the  existing 
Morgan's  Cut  (assumed  to  be  9  feet  deep)  through  the  bay  and  them-e 
on  the  shortest  line  to  the  outer  12-foot  curve.  The  width  of  the  chan 
nel  is  assumed  at  120  ft^et,  the  same  as  of  Morgan's  Tut. 

The  distance  between  the  inner  and  outer  12-foot  curves  is  11 J  mile?^ 
of  which  about  6^  miles  is  inside  work  and  the  remaining  5  miles  in  the 
oi)en  Gulf. 

The  inside  dredging  amounts  to  about  1,000,000  and  that  outside  t4i 
about  500,000  cubic  yards;  estimating  the  former  at  10  cents  and  tlir 
latter  at  33^  cents  per  yard  (both  lowprices,  I  think),  the  dredging  alone 
would  amount  to  $266,667. 

Assuming  that  the  cut  through  the  bay  would  need  no  protectin.s: 
revetment,  it  would  certainly  rexjuire  considerable  annual  dredging  \o 
maintain  it,  while  for  the  outside  cut  protection  on  both  sides  would  Ih' 
necessary,  of  strength  at  least  equal  to  the  jetties  at  Sabine  Pass. 

The  cost  of  work  of  this  character  would  be  such  that  the  dredgin<r 
would  appear  as  a  comparatively  insignificant  item  in  the  total. 

Secoiia  line. — ^The  distapces  to  be  dredged  would  be  8  miles  inside  tin* 
bay  and  4  miles  in  the  open  Gulf,  requiring  the  removal,  respectively,  of 
600,000  and  200,000  cubic  yards  of  material,  which,  at  10  cents  and  33^ 
cents  per  yard,  would  amount  to  $126,667;  to  this  it  would  be  necessary 
to  add  the  cost  of  8  miles  of  outside  protection  work,  thus  again  making 
the  dredging  a  small  item  of  the  total  estimate. 

The  foregoing  are,  as  before  stated,  only  rough  approximations,  but 
they  give  a  fair  idea  of  the  magnitude  and  cost  of  the  work  if  any  ma- 
terial increase  is  to  be  made  in  the  navigable  depth  through  Atohafa- 
laya Bay  to  the  Gulf. 

The  vessels  at  present  using  the  Atchafalaya  Eiver  are  two  Morgan 
Line  st/camships,  one  running  to  Texas  ports  at  intervals  of  10  days  or 
more  and  the  other  to  Vera  Cruz,  Mexico,  once  in  2  weeks,  about  25 
schooners  and  30  luggers  and  sloops  passing  in  and  out  an  unknown 
number  of  times. 

The  Texas  steamer  draws  about  8  feet,  and  an  increase  of  water  at 
the  mouth  of  the  Atchafalaya  Eiver  would  do  them  no  good,  a«  more 
could  not  be  carried  into  the  Texas  ports  visited;  pn>bably  none  of  the 
sailing  vessels  draw  as  much  as  the  steamers. 

Ill  my  opinion  it  is  plainly  evident  from  the  foregoing  that  the  prt\s- 
ent  circumstances  are  not  such  as  to  warrant  the  expenditure  of  the 
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large  sum  which  would  be  necessary  for  even  the  ainall  increase  of  3 
feet  ill  available  depth. 

Verv  respect fu  11 V,  your  obedient  sei'vant, 

VV.  L.  FiSK, 
Captai7i  of  Enghieerg. 
Brip:.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerH^  TJ.  8.  A, 
(Through  (^ol.  C 13.  Comst^)ck,  (Jorps  of  Engineers,  Divivsion  Engineer, 
Southwest  Divisiou.) 

[First  indorsement.] 

U.  S.  Enoineeb  Office, 

Southwest  Division, 
New  Yorky  January  19,  1891. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
The  cost  of  a  satisfactory  improvement  would  be  so  great  that  I  do 
not  think  the  route  worthy  of  improvement. 

C.   B.  COMSTOCK, 

Colonel  of  Engineers^ 
Bvt.  Brig.  Gen.,  U.  S.  A., 

Division  Engineer, 


S    20. 

preliminary  examination  of   bayou  COCODRIE,   in  SAINT  LANDRY 

PARlfc^H,  LOUISIANA. 

[Printed  in  House  Ex.  Doc.  No.  114,  Fifty-first  Congress,  second  [session.  ] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  J).  C,  Beeeinher  19,  1890. 
Sir  :  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report  dated  November  26, 1890,  from  Capt.  W.  L.  Fisk,  Corps  of  Engi- 
neers, giving  results  of  preliminary  examination  of  Bayou  Cocodrie,  in 
St.  Landry  Parish,  La.,  made  to  comply  with  provisions  of  the  river  and 
harbor  act  approved  September  19,  1890. 

Captain  Fisk  reports  that  this  stream  is  not  in  any  sense  navigable, 
nor  can  it  be  made  so  at  reasonable  expense;  and  Col.  C.  B.  Comstock, 
Corps  of  Engineers,  Division  Engineer,  Southwest  Division,  states  that 
he  does  not  think  Bayou  Cocodrie  worthy  of  improvement  I  concur 
in  this  opinion. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers, 
Hon.  Eedfield  Proctor, 
Secretary  of  War. 


report  of  captain  w.  l.  fisk,  corps  of  engineers. 

Office  United  States  Engineer, 

New  Orleans,  La.,  November  26j  1890. 
General:  I  have  the  honor  to  submit  the  following  rei)ort  upon  the 
preliminary  examination  of  "  Bayou  Cocodrie,  in  St.  Landry  Parish, 
La.'' 
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This  stream  is  not  in  any  sense  navigable,  nor  can  it  be  made  so  at 
rinisonable  expense. 

There  are  in  its  course  of  30  miles  through  the  parish  only  a  few  per- 
sons living  on  or  near  it,  and  there  is  not  now,  nor  has  there  ever  be^n, 
any  communication  along  it.  At  long  intervals,  during  floods,  a  barge 
has  been  sent  up  some  6  miles  for  cotton,  but  this  has  not  occurred  ibr 
years. 

At  present  it  can  not  be  navigated  by  a  skiff  and  can  only  be  ap- 
proached at  long  intervals,  where  the  roads  cross  it.  There  is  a  large 
country  on  the  west  which  at  some  time  in  the  future  might  l>e  beue- 
lited  by  its  improvement,  but  in  my  opinion  existing  circumstances  aj:e 
not  such  as  to  warrant  any  present  expenditure. 
Very  respectfully,  your  obedient  servant, 

W.  L.  FiSK, 
Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  JS.  A. 
(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  En- 
gineer, Southwest  Division.) 

[First  indonement.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
Netc  York,  December  17 j  1890, 
Respectfiilly  forwarded  to  the  C^iief  of  Engineers. 
I  do  not  think  *'  Bayou  Coeodrie,  in  St.  Landry  Parish,"  worthy  of 
improvement. 

C.  B.  Comstock, 
Colonel  of  Engineers. 
Bvt.  Brig.  Gen.,  U.  S.  A., 

Division  Engineer, 


S  21. 

PRELIMINARY  EXAMINATION   OF  BAYOU  BLACK,  LOUISIANA,  FOR  CON- 
NECTION  BETWEEN  CALC-«SIEU  LAKE  AND  SABINE  LAKE. 

[Printed  in  House  Ex.  Doc.  No.  125,  Fifty-first  Congreea,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Aemy, 
Washington,  D.  C,  December  22, 1890. 
Sm:  I  have  the  honor  to  submit  herewith  the  accompanying  copy 
of  report  dated  November  13, 1890,  from  Capt.  W.  L.  Fisk,  Corps  of 
Engineers,  giving  results  of  preliminary  examination  of  Bayou  Black, 
Louisiana,  "  for  connection  between  Calcasieu  Lake  and  Sabine  Lake," 
made  to  comply  with  provisions  of  the  river  and  harbor  a<5t  approved 
September  19, 1890. 

On  account  of  the  small  interests  to  be  subserved  and  the  probable 
cost  of  the  necessary  work.  Captain  Fisk  is  of  the  opinion  that  the  im- 
provement of  Bayou  Black,  as  indicated  by  the  act  of  September  19, 
1890,  is  not  worthy  of  being  made  by  the  General  Government.  CoL  C. 
B.  Comstock,  Corps  of  Engineers,  Division  Engineer,  Southwest  Divi- 
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BioD,  states  that  he  does  not  think  Bayou  Black  worthy  of  improvement 
far  the  reasons  ^iven  in  this  report,  and  I  concur  in  this  opinion. 
Very  rosi>ecttully,  yoiu'  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Gen,,  Clmf  of  Engineers. 

Hon.  Eedpield  Proctoe, 

Secretary  of  War. 


report  op  captain  w.  l.  pisk,  corps  op  engineers. 

Office  United  States  Engineer, 

New  OrleanSj  La.^  November  13,  1890. 

General:  I  have  the  honor  to  submit  the  following  report  ux)on 
preliminary  examination  of  '^  Bayou  Black  for  connection  between  Cal- 
casieu Lake  and  Sabine  Lake,  Louisiana,"  required  by  the  river  and 
harbor  act  of  September  19, 1890. 

The  identical  route  was  surveyed  in  considerable  detail  in  1874  as 
part  of  an  examination  for  an  inland  water  way  from  the  Mississippi 
River  to  the  Rio  Grande  River,  Texas  (see  Annual  Report  Chief  of  En- 
gineers, pp.  889-893),  and  from  the  data  then  gathered  it  was  found 
that  to  obtain  a  channel  only  60  feet  wide  at  bottom  and  6  feet  in  depth 
it  would  be  necessary  to  excavate  1,061,359  cubic  yards  of  material  at 
an  estimated  cost  of  $426,534.20,  and  that  additional  work  at  the  mouth 
of  Sabine  River  would  cost  $100,904.76  more,  or  a  total  of  $627,438.96. 

At  the  present  time  dredging  can  be  done  at  considerably  less  cost 
than  estimated  then,  say  20  cents  per  cubic  yard,  or  $212,272  for  dredg- 
ing only,  to  say  nothing  of  the  cost  of  maintaining  the  channel  after 
obtaining  it,  which  would  hardly  average  less  than  $5,000  i)er  annum. 

The  principal  advantage  to  be  gained  by  making  this  channel  would 
be  the  jwssibility  of  sending  barges  of  lumber  in  tows  from  the  mills 
on  Calcasieu  River  to  be  loaded  tor  export  on  vessels  at  the  harbor  of 
Sabine  Pass. 

It  is  desired,  I  am  informed,  by  only  a  small  minority  of  the  Calcasieu 
mill-owners,  the  majority  of  whom  prefer  the  direct  shipment  of  their 
lumber  through  Calcasieu  Lake  and^Pass  to  Gulf  ports  in  schooners 
loading  at  their  mills  or  in  the  deep  water  of  Calcasieu  Pass. 

On  account  of  the  comparatively  small  interests  to  be  subserved  and 
the  large  probable  cost  of  the  necessary  work,  I  am  of  the  opinion  that 
the  improvement  of  "  Bayou  Black,  for  connection  between  Calcasieu 
Lake  and  Sabine  Lake,  Louisiana,''  is  not  one  worthy  of  being  made  by 
the.  General  Government. 

Very  respectftdly,  your  obedient  servant, 

W.  L.  FiSK, 
Captain  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 
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[FInt  indorsement.] 

U.  8.  KNOmEEK  OFPTCE, 

Southwest  Division, 
Xefc  York,  JJecember  17,  1890. 
Respectfully  forwarded  to  tlie  Chief  of  Engineers. 
For  reasons  stated  herein  I  do  not  tliink  '*  Bayou  Bhxck,  tor  connec- 
tion between  Calcasieu  Lake  and  Sabine  Lake,  Louisiana,"  worthy  of 
in)]>rovement. 

C.  B.  COMSTOCK, 
Colonel  of  Engineers^  Bi't,  Brig.Oeii.j  U.  aV.  A.', 

J>ivisiifn  Engineer. 


S   22. 

PRELIMINARY  EXAMINATION  OF  BAYOU  TECHE,  LOUISIANA,  FROM  SAINT 
MARTINSVILLE  TO  PORT  BARRE. 

[Printed  in  House  Ex.  Doo.  No.  280,  Fifty-first  Congi-e^H,  second  session.] 

Office  of  the  Chlep  op  Engineers, 

United  States  Army, 
Washington,  B,  C,  Febrtmry  ^4,  1891, 
Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  28,  1891,  from  Capt.  W.  L.  Fisk,  Corps  of  Engineers, 
giving  results  of  preliminary  examination  of  Bayou  Teche  from  St.  Mar- 
tinsville to  Port  Barre,  La.,  made  to  comply  with  provisions  of  the 
river  and  harbor  act  approved  September  19, 1890. 

Captain  Fisk  expresses  the  ©pinion  that  the  improvement  is  worthy 
of  being  made  if  reliable  access  to  markets  would  be  given  to  the  section 
of  country  interested;  but  the  Division  Engineer,  Col.  C.  B.  Comstock, 
Corps  of  Engineers,  thinks  that  this  reach  of  Bayou  Teche  is  not  worthy 
of  improvement  by  the  United  States.  I  concur  in  the  yiews  of  Colonel 
Comstock. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Gen.y  Chief  of  Engineers 
Hon.  Eedpield  Proctor,   . 

Secretary  of  War. 


report  of  captain  w.  l.  fisk,  corps  of  enoineers. 

Office  United  States  Engineer, 

N'ew  Orleans,  La.,  January  28, 1891. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  pi*e- 
liminary  examination  of  "Bayou  Teche  from  St.  Martinsville  to  Port 
Barre,  La." 

The  examination  was  made  by  Assistant  Engineer  Thomson,  to  whose 
report  (copy  herewith)  reference  is  respectfully  made  for  description 
and  statistics. 

The  value  of  the  annual  outward  tonnage  at  present  market  rates  is 
considerably  over  $1,000,000,  and  if  the  expenditure  of  $5,000,  as  rec- 
ommended by  Mr.  Thomson,  or  even  ten  times  that  amount,  wiD-  give 
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tbat  section  reliable  access  to  market  it  is?  in  iny  opinion,  an  improve- 
ment worthy  of  being  made,  but  to  get  sufficient  data  for  a  reliable  es- 
timate of  cost,  and  to  determine  the  effect  upon  the  lower  bayou  of  the 
low  dam  suggested,  a  survey  in  considerable  detail  will  be  necessary, 
and  I  estimate  that  $2,000  will  be  required  for  this  purpose. 
Very  respectfully,  your  obedient  servant, 

W.  L.  FiSK, 
Captain  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 
(Thi'ough  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[First  indorsement.] 

F.  S.  Engineer  Office, 

Southwest  Division, 
N^ew  YorJcy  February  l€j  1891. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
With  the  information  jit  present  available  I  do  not  think  Bayou  Teche, 
from  St.  Martins\ille  to  Port  Barre,  worthy  of  improvement  by  the 
United  States. 

C.  B.  Comstock, 
Colonel  of  Engineers^  Bvt.  Brig,  Oen.^  TJ,  IS.  J.., 

IXvision  Engineer. 


REPORT  OF  MR.   P.   U.   THOMSON,  ASSISTANT  ENGINEER. 

New  Orleans,  La.,  January  f7, 1891. 

Sir  :  I  respectfuUy  submit  the  following  repert  of  my  examination  of  Bayou  Teche 
from  St.  MartinsviUe  to  Port  Barre: 

The  diHtance  from  St.  Martinsville  to  Port  Barre  is  stated  by  persons  familiar  with 
the  stream  to  ))e  about  55  miles.  ITie  bayou  is  navigable  throughout  its  entire  length 
whenever  the  Mississippi  River  reaches  a  stage  that  is  10  feet  above  low  water  at 
New  Orleans,  us  at  such  times  the  water  flows  freely  into  the  Teche  &om  the  Court- 
ableau. 

Asstiming  such  a  stage  of  water  the  depths  at  various  points  would  be  as  follows: 

Feet. 

Port  Barre 5 

Leonville 3 

Amouldville 8 

Breaux  Bridge S 

St.  Martinsville 10 

This  is  the  least  stage  of  water  that  would  render  the  navigation  practicable  at 
all  times. 

To  aetfure  it  and  at  the  same  time  preserve  the  connection  with  the  Courtablean 
would  require  the  construction  of  two  locks,  one  at  St.  Martinsville  and  the  other  at 
Port  Barre. 

At  Amouldville^  32  miles  above  St.  Martinsville,  the  Bayou  Fusilier  empties  into 
the  Tei^e.  This  is  a  short  stream,  not  more  than  3  miles  in  length,  and  is  a  fork  of 
Bayou  Bourbeux,  which  latter  is  the  source  of  Bayou  Vermillion. 

lTi«»  Bourbeux  was  formerly  an  outlet  of  the  (.lourtableau,  leaving  the  latter  a  dis- 
tance above  th«^  Tcche,  and  forms  the  outlet  for  the  drainage  of  a  large  portion  of 
the  parish  of  St.  Landry.  The  lower  portion  of  the  Bour])eux  has  become  much  o)»- 
stnicted,  :nid,  sih  a  cousequence,  the  flow  dowu  the  Fusilit^r  is  constant  and  large.  It 
is,  I  think,  enough  f «  supply  the  proposed  slackwater  navigation. 

A  very  serious  objection  to  the  construction  of  the  proposed  locks  is  found  in  the 
existence  of  largo  drainage  ditches,  by  which  all  the  rainfall  is  thrown  into  the  Teche. 
Should  tii«  proposed  improvement  be  made  and  the  eiirront  destroyed,  there  would 
be  a  bar  formed  at  the  mouth  of  each  of  these  ditches  which  in  a  few  years  would 
seriously  iutcircro  with  uavi^jatiou. 
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Between  St.  Martinsville  and  Port  Barre  there  are  about  40  of  these  ditches. 

A  swell  of  8  feet,  from  excessive  rains,  is  not  uncommon  in  the  Upper  Teche. 

I  can  see  nothing  in  the  interests  inroiyed  to  justify  the  expenditure  reouired  for 
the  locks.  It  is  true  the  country  is  extremely  fertile,  is  well  populated,  and  the  area 
in  cultivation  is  expanding  larjzely  every  year;  also,  that  they  are  now  compelled 
either  to  haul  the  crops  and  supplies  to  and  from  the  railroad  or  wait  for  the  annaal 
rise  in  the  Mississippi. 

The  great  complaint  of  the  people  is  the  uncertainty  of  their  communieatioita. 
When  the  weather  is  bad  the  roads  are  impassable,  and  the  crops  can  not  be  moved 
before  the  bayou  rises. 

I  think  the  best  solution  for  this  question  would  be  to  buUd  a  low-water  dam  at 
St.  Martinsville  of  such  height  as  to  back  the  water  to  Leonville;  this  could  easily 
be  done  at  an  expense  of  $5,000. 

St.  Martinsville  has  always  been  considered  as  the  head  of  navigation  for  large 
steamers ;  in  fact  they  have  recently  declined  to  go  above  New  Iberia. 

At  the  present  time  the  crops  from  both  above  and  below  St.  Martinsville  are 
brought  to  that  point  in  barges  and  transferred  to  the  railroad. 

The  construction  of  a  low-water  dam  would  interfere  but  slightly  with  the  cnnent 
and  not  at  all  with  the  traffic.  It  would  give  all  the  upper  portion  of  the  Teche  per- 
manent and  reliable  means  of  communication  and  fully  meet  all  present  and  future 
demands. 

STATISTICS. 

The  area  of  the  country  tributary  to  the  Upper  Teche  is  well  settled  and  extends 
for  several  miles  back  from  tlie  stream.    It  produces  annually  about  as  follows : 

Cotton bales..  13,500 

Cotton  seed tons..  6,  OOO 

Sugar hogsheads.  -  9, 30O 

Rice barrels..  11,000 

This  constitutes  the  outward  tonnage.  The  inward,  consisting  of  lumber  and 
family  supj^lies,  is  correspondingly  lai'ge. 

In  my  opmion,  unless  some  measures  are  adopted  for  closing  the  drainage  canals 
and  preventing  the  leaving  of  sunken  logs  in  the  bayou,  it  will  not  be  many  years 
before  the  Teche  will  cease  to  be  a  navigable  stream. 

Any  improvement  which  does  not  include  a  remedy  for  these  two  evils  would  be  a 
waste  of  money. 
Herewith  please  find  map  to  accompany  this  report.* 
Very  respectfully, 

P.  H.  Thomson, 
J.88i9iant  Engineer. 
Capt.  W.  L.  P'iSK, 

Corps  of  Engineers,  U.  S,  A, 


S  23. 

PRELIMINARY  EXAMINATION  OF  BAYOU  DES  GLAISES,  LOUISIANA,  WITH 
A  VIEW  OF  CLEARING  THE  STREAM  OF  OBSTRUCTIONS  FROM  THE 
ATCHAFALAYA  RIVER  TO  COITONPORT. 

[Printed  in  House  Ex.  Doc.  No.   119,  Fifty-flrat  Congreas,  second  session.] 

Office  United  States  ENaiN££B, 

liFew  OrleanSj  La.^  Novemher  29^  1890. 
General:  I  have  the  honor  to  submit  the  following  report  upon 
preliminary  examination  of  "Bayou  desGlaises,  Louisiana,  with  a  view 
of  clearing  the  stream  of  obstructions  from  the  Atchafalaya  Eiver  to 
Cottonport." 

The  obstructions  which  arc  most  dangerous  to  steamboats  navigating 
Bayou  des  Glaises  are  overhanging  trees,  and  most  of  them  are  found 

*No1i  reprixit^4, 
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distributed  over  six  different  x)ortion8  of  the  Bayou,  aggregating  about 
16  miles  in  length. 

There  are  also  many  snags  and  logs  in  the  bed,  but  when  navigable 
at  all  there  is  sufficient  water  in  the  bayou  for  boats  to  pass  safely 
over  them,  so  they  are  not  considered  of  importance  by  those  using  the 
'Stream. 

I  estimate  the  cost  of  removing  and  securing  the  overhanging  trees 
at  $2,500. 

No  survey  will  be  required. 

The  outward-bound  commerce,  naturally  tributary  to  Bayou  des 
Glaises,  is  approximately  as  follows :  25,000  bales  of  cotton,  12,000  tons 
of  cotton  seed,  3,000  tons  sugar,  cattle,  lumber,  ete. ;  about  21,000  tons, 
of  a  value  of  about  $1,500,000. 

Inward-bound  freight  is  estimated  at  about  10,000  tons  more,  mostly 
provisions. 

I  am  of  the  opinion  that  this  improvement  is  worthy  of  being  made. 
Very  respectfully,  your  obedient  servant, 

W.  L.  FiSK, 
Ga/ptain  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  if.  8.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Southwest  Division, 

N'ew  Torkj  December  17,  1890. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
I  think  Bayou  des  Glaises  worthy  of  improvement  to  the  extent  pro- 
posed by  the  district  officer. 

C.  B.  Comstock. 
Colonel  of  Engineers,  Bvt,  Brig.  Gen.,  U.  8.  A.^ 

Division  Engineer. 


S  24. 

preliminary  examination  of  BAYOTT  VERMILLION,  BAY  AND  PASSICS, 

LOUISIANA. 

[Printed  in  House  Ex.  Doc.  No.  273,  Fiffc^'-flrat  Congress,  second  session.! 

Office  United  States  Engineer, 

JSTew  Orleans,  La.,  January  20, 1891. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  pre- 
liminary examination  of  Bayou  Vermillion,  bay  and  passes,  Louisiana. 

This  examination  was  made  by  Assistant  Engineer  P.  H.  Thomson, 
whose  rei)ort  (copy  herewith)  is  so  complete  there  remains  little  more 
to  say,  and  reference  to  it  is  respectfiilly  made  for  description  of  the 
stream,  the  various  obstructions  to  navigation  existing,  and  statistics. 

The  value  of  the  sugar,  molasses,  cotton,  and  rice  of  this  year's  crop 
is  over  $800,000,  and  tf  the  infrieight«  are  of  eqtial  value,  as  estimated, 
the  total  wxm\  traffic  amQWts  to  considerably  more  tUau  $l,500,ooo, 
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In  my  opmion  this  showing  is  sufficient  to  warrant  improvemeat  to 
such  an  extent  as  to  allow  5A^feet  of  water  to  be  carried  up  to  the  cross- 
ing of  the  Southern  Pacific  Kailroad. 

I  estimate  roughly  that  this  work  will  cost  $25,000;  no  further  sur- 
vey will  be  requii^ed  unless  Congress  decides  to  undertake  the  improve- 
ment. 

Very  respectfully,  your  obedient  servant, 

W.  L.  FiSK, 
Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Divi«ion.) 

[Firat  iiidor8(*ment.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
2few  Yorky  February  16j  1891. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 
I  concur  with  the  district  engineer  in  the  opinion  that  Bayou  Ver- 
million, bay  and  passes,  is  worthy  of  improvement. 

C.  B.  Comstock, 
Colonel  of  Engineers^  Bvt.  Brig,  Geti.j  JJ.  8.  JL., 

Division  Engineer. 


REPORT  OF  MR.   P.    H.   THOMSON,   ASSISTANT  ENGINBER. 

New  Orleans,  January  17,  1891. 
Sir:  I  reKpectfully  submit  the  following  report  of  my  examination  of  Bayou  Ver- 
.  million  and  Passes,  'with  accompanying  map.* 

BAYOU   VERMILLION. 

This  stream,  rising  in  the  parish  of  St.  Landry,  flows  in  a  southerly  direction  for 
a  distance  of  approximately  90  miles  to  its  mouth,  where  it  empties  into  the  bay  of 
the  same  name.  It  may  be  said  to  be  navigable  for  its  entire  length,  as  all  parts  of 
it  have  been  used  for  the  transportation  of  crops  autl  supplies,  but  the  construction 
of  Morgan's  Kailroad  across  the  upper  portion  nas  caused  an  entire  cessation  of  all 
traffic  abov(i  the  crossing. 

The  facilities  offtroil  by  the  railroad  have  also  caused  the  xvithdrawal  of  the  steam- 
ers on  that  imrtiou  of  the  bayou  extending  from  the  railroad  to  Sebastopol  Coulee. 
In  consequeu(te  tlien)  has  been  no  effort  made  to  keep  the  bayou  clear  of  obstruc- 
tions, and  it  is  now  in  such  condition  that  where  formerly  boats  drawing  from  4 
feet  could  easily  pass  up  to  Pinhook  (the  landing  for  La  Fayette)  they  can  not  now 
get  above  the  kSebastopol  Coulee. 

The  obstructionR  consist  of  logs  and  overhanging  timber. 

From  Sebastopol  Coulee  to  Vevmillion  Bay  boats  drawing  5^  feet  can  at  all  times 
freely  pass,  so  far  as  the  stage  of  water  is  concerned.  The  bayou  has  a  very  uniform 
width  of  about  100  feet  until  it  passes  Abbeville  and  from  that  point  it  gradually 
widens  to  the  uiouth,  where  the  width  is  about  400  feet.  For  the  last  7  miles  it  flows 
through  the  sea  marsh. 

After  leaving  Sebastopol  Coulee  the  first  obstruction  is  Broussard's  Bridge.  The 
<»nly  fault  to  be  1<)uucl  witli  it  is  the  location,  it  being  in  a  short  bend,  and  when  a, 
steamer  is  in  the  draw  her  bow  and  stern  are  both  in  th«»  bushes  on  the  banks.  Th*^ 
location  is  inexcusable,  as  by  going  up  the  stream  350  feet,  the  bridge  could  have 
been  placed  in  a  straiiiht  ipneh.  There  is  no  spe(;ia1  danger  iu  passing  the  bridge, 
but  it  causes  great  delay.  es]>erially  when  there  is  any  wind. 

*  Not  repriutcil, 
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The  next  serious  obstruction  is  the  bridge  at  Abbeville.    This  is  so  dangerous  that 

1  have  thought  it  best  to  make  the  accompanying  plan,  by  reference  to  which  you 
will  see  how  badly  a  structure  can  be  located.  « 

To  illustrate  how  it  works  I  will  describe  the  passage  down  of  the  steamer  E.  H, 
BarmorCj  on  the  11th,  at  which  time  I  was  on  her.  The  Bamiore  is  34  feet  beam,  the 
clear  span  of  the  draw  is  55  feet,  but  in  order  to  protect  the  bridge  piles  have  been 
driven  in  the  span  (see  plan)  which  reduces  the  opening  to  about  40  feet.  When  the 
Harmore  blew  her  whistle  the  bridge  was  placed  parallel  with  the  current,  she  was 
headed  directly  for  the  pivot  pier  and  swung  against  the  upper  part  of  the  bridgo, 
which  was  turned  with  her  until  it  assumed  the  position  shown  by  the  dotted  lines. 
As  the  current  was  very  strong,  the  river  being  very  high,  her  guards  caught  on 
some  of  the  piles  in  front  of  the  pivot  pier  and  were  badly  broken ;  she  hung  on  tlu> 
)>ile8  until  they  were  sawed  off,  and  then  floated  down  until  her  bow  touched  the 
bank  on  the  west  bank,  when  the  bridge  was  again  turned  as  she  passed  through. 

The  depth  of  water  in  the  bayou  at  this  point  is  about  12  feet  allow  tide,  and  this 
depth  extends  from  one  bank  to  the  other.  As  you  will  see,  when  the  draAv  is  paral- 
lel to  the  current  there  is  not  more  than  32  feet  opening,  2  feet  less  than  the  beam  of 
the  Bar  more. 

The  bridge  itself  is  a  miserable  affair,  a  wooden  Howe  truss,  and  about  worn  out. 
It  will  soon  be  necessary  to  repair  it  or  bnild  a  new  one. 

Certainly  the  location  should  be  changed  so  as  to  place  the  structure  at  right 
angles  to  the  stream. 

The  next  serious  obstruction  is  the  hull  of  the  steamboat  Exchange,  which  lies  about 

2  miles  below  Abbeville.  The  forward  and  after  decks  remain  intact,  but  the  middle 
of  the  hull  has  been  broken  up,  leaving  the  ribs  of  the  vessel  at  low  tide  exposed. 
This  wreck  is  peculiarly  dangerous,  and  the  snag  which  sunk  the  boat  projects 
Arom  the  bank  on  the  opposite  side  not  more  than  100  feet  above  it.  The  relative 
position  of  snag  and  wreck  make  this  a  narticularly  dangerous  obstruction. 

There  is  anotner  drawbridge  at  Perry^s  Bridge,  bat  the  river  is  straight  and  the 
opening  ample. 

At  Rose  Hill  plantation,  some  15  miles  below  Abbeville,  is  a  sunken  coal  barge 
loaded  with  coal,  but  it  is  probable  that  the  owner  will  attempt  to  recover  the  coal 
and  cut  up  the  barge  for  fuel. 

Between  Sebastapol  Coulee  and  tne  mouth  of  the  bayou  there  are  about  50  snags 
which  should  be  removed.  Many  of  these  are  just  below  the  surface  at  low  water 
and  are  never  visible. 

The  b%r  extends  from  the  mouth  of  the  Bayou  to  Buck  Point,  a  distance  of  about 
tliree-quart'ers  of  a  mile.  It  is  soft  mud,  and  the  steamers  by  always  passing  in  one 
j)Iace  have  made  a  channel  through,  pushing  the  mud  up  on  each  side.  At  ordinary 
iiigh  water  there  is  not  more  than  5  feet  on  this  bar,  but  the  mud  is  so  soft  that  the 
steamer  can  push  through  at  least  1  foot  of  it. 

i^m  Buck  Point  out  into  Vermillion  Bay  at  a  point  north  of  Red  Fish  Point  the 
usual  depth -will  not  exceed  5i  feet.  From  this  point  to  the  Gulf  through  Southwest 
l*a88  there  is  fully  10  feet.  A  line  drawn  from  Red  Fish  Point  to  Cypremort  Point 
Avould  pass  over  a  very  extensive  shoal,  which  is  bare  at  low  water. 

I  have  shown  by  a  dotted  line  on  the  accompanying  map  the  course  taken  by  the 
steamers  from  Vermillion  to  Morgan  City. 

In  passing  between  Bird  and  Marsh  Islands  the  water  is  not  more  than  5^  feet  in 
depth.  After  passing  Bird  Island  it  is  about  8  feet  to  Bayou  Sole  Bay,  where  it 
deepens  to  a  depth  of  18  feet.  There  is  another  shoal  just  north  of  Morrison  Cut- 
ufC  with  5i  feet,  but  in  the  cut-off  itself  the  depth  is  10  feet  and  upwards,  and  this 
depth  continues  to  the  open  water  outside.  This  examination  was  asked  for  by  per- 
sons living  on  the  Vermillion  with  the  hope  to  have  the  stream  opened  at  the  upper 
t>ud,  that  they  might  have  some  certain  and  speedy  means  of  communication. 

A  very  forcible  example  of  the  uncertainty  of  the  present  route  has  just  occurred, 
as  the  only  steamer  now  running  broke  down  and  was  unable  to  deliver  the  freights. 
When  we  reached  the  bayou  they  were  out  of  supplies ;  in  fact  some  of  the  merchants 
liad  hauled  temporary  supplies  of  groceries  from  New  Iberia.  The  passage  from 
Morgan  City  is  always  attended  with  risk  of  delay,  either  from  the  weather  or  low 
water. 

BSTIMATS. 

The  obstructions  from  La  Fayette  to  Sabastopol  Coulee  are  said  by  the  i>ilots  of  the 
small  boats  which  run  there  to  consist  of  fallen  trees,  over  which  there  is  not  more 
than  2  feet  of  water.  It  was  impossible  for  me  to  count  them,  as  they  were  all  sub- 
merged, but  collating  the  opinions  of  men  familiar  with  the  navigation  it  would  bo 
safe  to  place  the  necessary  tigures  at  $5,000. 

For  the  remainder  of  the  bayou  removing  snags  and  wrecks  would  require  $5,000. 
To  drive  piles  to  mark  the  channel  from  mouth  of  Bayou  Vermillion  to  Vermillion 
Bay  proper,  a  distance  of  about  5  miles,  $1,500.    It  wonld  very  materially  assist  nav- 
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igation  on  this  route  to  drive  heavy  piles  every  quarter  of  a  mile  to  mark  the  chan- 
nel, as  there  are  numerous  reefs  in  the  bays.  The  electric  headlight  would  show 
the  piles  at  thai  distance.  This  work^  if  done,  would  require  an  expenditure  of 
about  $2,000. 

STATISTICS. 

Shipments  for  crop  of  1890-'91  will  amount  in  round  uumbeiiB  to — 

Suffar hogsheads..  5, 000 

Molasses barrels. .  6, 000 

Cotton bales..  10,000 

Eice barrels..  20,000 

There  is  a  large  trade  in  domestic  produce,  such  as  eggs,  chickens,  hogs,  etc.,  which; 
with  the  cattle,  closely  approximate  in  amount  the  articles  above  enumerated. 
The  in-freights  are  said  to  fully  equal  in  value  those  going  out. 
The  country  is  rapidly  improving,  and  during  the  coming  season  the  acreage  sown 
in  cane  and  rice  wiu  be  doubled. 

I  think  the  improvement  fully  worthy  of  the  attention  of  the  Government,  as 
there  are  no  present  or  proposed  means  of  communication  other  than  by  water. 
Very  respectfully, 

P.  H.  Thomson, 
A99istant  Engineer. 
Capt.  W.  L.  FiSK, 

Carpa  of  Engineers,  U.  S»  A, 


S  25. 

preliminaey  examination  of  mermenton  [mermentau]  river, 
louisiana,  including  its  tributaries  and  course  through 
lake  arthur  and  grand  lake  to  the  guijp  of  mexico. 

Office  F.  8.  Engineer, 
N^eto  Orleans^  La,,  January  lOj  1891. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  of  "  Mermenton  Biver,  including  its  tributa- 
ries and  course  through  Lake  Arthur  and  Grand  Lake  to  the  Gulf  of 
Mexico." 

The  examination  was  made  by  Assistant  Engineer  P.  H.  Thomson, 
copies  of  whose  very  interesting  report  and  sketches  are  herewitii,  and 
to  which  reference  is  respectfiilly  made  for  description  and  statistics. 

The  name  of  the  stream  is  given  as  Mermenton  in  the  act  authorizing 
the  examination  and  on  some  maps,  but  others  give  it  as  Mermentau, 
and  by  this  latter  name  it  is  generally  known. 

Mr.  Thomson's  report  clearly  shows  that  with  its  tributaries  it  is  a 
stream  of  considerable  capacity  and  importance,  and  I  am  of  the  opinion 
that  a  carefiil  examination  should  be  made,  including  a  survey  of  the 
bar  at  the  mouth,  and  of  such  other  portions  of  the  river  and  tributaries 
as  may  be  necessary  to  obtain  sufficient  data  for  a  reliable  estimate  of 
the  cost  of  the  improvement  required. 

Mr.  Thomson's  estimates  of  $1,000  for  a  line  of  piling  to  mark  the 
channel  at  the  lower  end  of  Grand  Lake,  and  $20,000  for  removing  ob- 
structions in  the  l^ezpiqu6  are  only  rough  approximations,  as  there  has 
not  been  sufficient  money  available  to  attempt  more. 

I  estimate  that  the  survey  will  cost  $1,200. 
Very  respectftdly,  your  obedient  servant, 

W.  L.  FiSK, 
Captain  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Un^ineerSy  U.  8.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 
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[First  indorsement.] 

U.  S.  Engineer  Office, 

Southwest  Division, 

New  York,  January  13, 1891. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated  I  think  the  Mermentau  and  its  tributaries 
worthy  of  improvement  in  some  small  degree.    The  amount  of  improve- 
ment which  is  justifiable  can  only  be  determined  after  more  definite  in- 
formation as  to  its  cost  and  the  amount  of  existing  commerce. 

C.  B.   COMSTOOK^ 

Colonel  of  Engineers,  Bvt.  Brig.  Oen.,  XT.  8.  A.,  Division  Engineer. 


REPORT  OF  MR.  P.  H.. THOMSON,  ASSISTANT  ENGINEER. 

Lake  Arthur,  La.,  December  9, 1890. 
Sir  :  I  submit  the  foUowing  report  of  my  examination  of  the  Mermentau  River  and 
its  tributaries : 

MERMENTAU  RIVER. 

This  stream  is  formed  by  the  junction  of  Bayou  Cane  and  Bayou  Plaquemine  Brul^, 
and  the  point  of  junction  is  about  5  miles  above  the  town  of  Mermentau,  a  station 
on  the  Southern  Pacific  Railway.  Its  general  direction  is  southwest  and  the  foUow- 
ing table  will  afford  an  idea  as  to  its  several  part«  and  their  relative  distances : 

MUes. 

From  head  of  river  to  Mermentau 7 

Yrom.  Mermentau  to  Lake  Arthur 22 

Through  Lake  Arthur 10 

Lake  Arthur  to  Grand  Lake 13' 

Through  Grand  Lake 14 

Grand  Lake  to  Upper  Mud  Lake 12 

Through  Upper  Mud  Lake 2 

Upper  Mud  Lake  tp  Grand  Chenier 4 

Grand  Chenier  to  Lower  Mud  Lake 2 

Lower  Mud  Lake  to  mouth  of  river 8 

Total  length  of  Mermentau  River .^ 1 94 

These  distances  are  as  given  to  me  by  persons  engaged  in  navigating  the  river, 
captains  and  pilots  of  steamers,  etc. 

The  Mermentau  throughout  its  entire  course  is  never  less  than  400  feet  in  width 
and  frequently  like  other  tidal  streams  expau<ls  to  four  times  that  distance.  In  the 
river  proper  the  depth  varies  from  15  to  50  feet. 

There  are  a  few  snags,  but  the  stream  is  so  large,  and  their  position  so  well  known, 
that  they  can  scarcely  be  called  obstructions  to  navigation.  In  case  of  the  lakes  the 
situation  is  different. 

LAKE  ARTHUR. 

This  lovely  sheet  of  water  has  an  average  depth  of  water  of  20  feet.  It  has  bold 
banks  on  aU  sides,  and  all  of  the  land  south  of  the  lake  is  planted  with  orange 
groves. 

The  lake  has  an  average  width  of  1  mile,  is  not  straight,  and  there  are  several 
islands  of  timber.  There  is  an  extensive  mud  flat  where  the  river  leaves  the  lake, 
but  in  the  channel  there  is  never  less  than  8  feet  of  watt«r.  There  are  a  few  danger- 
ous snags  in  this  lake  which  are  dangerous  in  dark  or  stormy  weather. 

GRAND  LAKE. 

Is  about  10  miles  north  and  south  and  20  miles  east  and  west  in  extent.  It  has  an 
average  depth  of  about  8  feet,  except  at  the  lower  end,  where  occurs  the  only  serious 
obstacle  to  the  interior  navigation  of  the  Mermentau.  This  consists  of  a  mud  flat 
extending  for  three-quarters  of  a  mile  and  having  on  it  not  more  than  4  feet  of  water. 
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The  mud  it  very  soft,  and  if  the  streamt  coald  confine  themaelves  to  oue  channel, 
would  eoon  be  waehed  away.  The  steamboat  men  have  several  times  staked  out  the 
channel  for  this  purpose,  but  the  fishermen  pull  up  the  Btakes  for  firewood.  Tb* 
river  men  think  if  the  Government  would  officially  place  stakes  to  mark  the  chiujnel 
they  would  not  be  disturbed.  To  drive  a  row  of  piles  fot  that  purpose  would  not 
cost  more  than  $1,000. 

From  Grand  Lake  to  the  bar  at  the  mouth  of  the  river  there  is  never  leas  than 
from  8  to  9  feet  in  the  channel. 

MOUTH  OF  THE  RIVSR. 

I  sounded  the  bar  carefully  at  low  water  and  ^ot  no  sounding  of  leSs  than  5  fef-t. 
The  channel  across  the  bar  is  about  as  wide  as  the  average  width  of  the  river,  l.Omi 
feet,  and  the  distance  between  the  8-foot  curves  is  about  1  mile. 

The  8-foot  curve  on  the  outside  is  approximately  2  miles  from  the  mouth  and  1 
mile  due  south  from  the  nearest  land. 

The  course  of  the  river  is  about  8.  75^  W.^  the  general  trend  of  the  coastline  beins 
nearly  N.  80^  W.^  beariuf^s  all  magnetic. 

To  the  eastward  of  the  channel  and  bar,  and  all  the  way  from  the  mouth  of  the 
river  to  the  8-foot  curve  outside,  is  a  reef  composed  of  hard  dark  clay,  having  upon 
it  at  low  water  not  more  than  2  feet  of  water.  It  forms  a  natural  jetty  and  appears 
at  one  time  to  have  been  above  the  tide. 

The  bar  is  composed  largely  of  the  same  material,  but  in  spots  is  very  soft.  It 
has  some  mud  lumps,  aa  I  am  informed  by  seamen  familiar  with  it,  but  I  did  not 
succeed  in  finding  them. 

I  inclose  herewith  a  rough  sketch  of  the  bar  and  mouth  of  the  river  (not  drawn  to 
scale). 

The  Coast  Survey  has  not  reached  this  point  since  the  war,  the  last  beacon,  placed 
about  four  years  since,  being  some  6  miles  eastward. 

This  bar  can  be  readily  and  economically  improved,  as  the  course  from  the  mouth 
of  the  river  to  sea  leads  with  the  current  directly  over  the  bar,  and  the  reef  on  tin* 
windward  side  would  form  the  best  of  foundations  for  any  improvement  as  it  is  com- 
posed of  exceedingly  hard  and  very  tenacious  material. 

TRIBUTARIES   OF  THE   MERMKNTAU   KI\ng:R. 

The  tributaries  of  the  Mermentau  are  all  of  them  called  bayous.  They  are  navi- 
gable as  follows : 

Mill* 

Bayou  Cane 10 

Bayou  Plaquemine  Brul<^ 20 

Bayou  Nozpiqu6 tit) 

Bayou  Queue  Tortue 'JO 

Bayou  Lacasine 50 

Add  Mermentau  River 1 iW 

Total  navigable  waters  of  river  and  tributaries 254 

All  these  are  tidal  streams  and  have  their  sources,  or  rather  temiiiial  points,  in 
large  cypress  swamps.  While  steamers  occasionally  go  up  all  of  them  for  the  dif»- 
tanccs  named,  with  one  exception,  It  is  never  for  any  purpose  other  than  to  tow  ont 
timber. 

Bayous  Cane,  Plaquemine  Brul<$,  Queue  Tortue,  and  I^aeasine  are  sufficiently  clear 
of  obstructions  to  meet  all  requirements  of  the  present.  Bayou  Nezpique  occupied 
a  different  position  and  requires  a  more  extended  notice. 

BAYOU  NEZPIQUE. 

The  head  of  navigation  of  this  bayou  is  near  Younjjs  Ferry,  which  is  not  far  from 
the  line  between  the  parishes  of  St.  Landry  and  Acadia.  It  extends  thence  for  an 
estimated  distance  of  60  miles  to  its  junction  with  the  Mermentau,  at  a  point  on  tb<^ 
latter  3  miles  above  the  town  of  Mermentau.  At  its  head  it  is  about  80  feet  wide 
and  15  feet  deep,  which  width  and  depth  it  maintains  for  25  miles  to  MillersN-ille; 
thence  to  Jenckes  Mill,  about  20  miles,  it  flradually  widens  until  it  attains  a  %vidth 
of  300  feet,  which  it  maintains  to  its  month. 

From  Millersville  down  it  has  not  less  than  25  feet  of  water  at  all  times. 

From  the  mouth  up  to  Jenckes  Mill  this  bayou  is  comparatively  free  from  obstruc- 
tion. There  are  some  snags  and  a  few  overhanging  trees,  but  the  stream  is  widt< 
enough  to  avoid  them.  From  Jenckes  Mill  to  the  head  of  navigation  the  obstruc- 
tions are  numerous  and  dangerous,  consisting  of  snags,  logs,  fallen  trees,  and  over- 
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hanging  timber.  There  are  also  two  bridges,  one  of  which  seriouBly  obstrncte  nayi- 
gation  and  the  other  stops  it  altogether. 

These  bridgt^s  are  locatt^d,  one  at  Jenrkes  Mill,  15  miles  from  Mt^rmentan,  and  the 
other  at  Viterbovllle,  40  milos  from  the  same  t-owii. 

The  bridge  at  Jenfkes  was  built  by  the  parish  of  Calcasieu  and  has  a  draw,  so 
called.  It  IS  located  at  an  angle  with  the  stream,  and  the  passage  through  the  draw 
is  extremely  dangerous  during  any  flood  in  the  river.  There  are  no  fender  piles  to 
piide  the  boats,  and  if  it  was  not  that  tbe  boats  mnst  be  tied  np  before  they  ran 
]>ass  accidents  wonld  certainly  happen.  They  are  compelled  to  tie  np  their  boats, 
take  the  crew  and  tackle,  and  open  the  draw,  as  no  one  has  been  placea  in  charge  to 
do  so  for  them.  The  mei-hani«m  for  opening  and  closing  the  draw  is  incomplete  and 
very  primitive. 

The  draw-span  at  right  angles  to  the  bridge  is  only  24  feet.  It  is  true  that  is  lar^e 
enough  to  ])as8  any  boat  now  on  tlie  bayou,  but  anotaer  and  larger  one  is  only  await- 
ing the  completion  of  the  railway  draw  at  Mermentau  to  pass  up. 

The  entire  bridge  is  of  a  flimsy  character  and  should  be  removed. 

The  other  bridge  is  at  Yiterboville,  40  miles  from  Mermentan,  who  bnilt  it  for  his 
own  use,  to  force  custom  to  his  store  and  warehouse  by  making  it  the  head  of  naviga- 
tion. It  is  a  permanent  pile  trestle,  with  a  center  span  of  24  leet,  which  Viterbo  pro- 
poses to  convert  into  a  sliding  draw  when  forced  to  do  so.  If  this  bridge  was  re- 
moved the  boats  could  go  many  miles  further  np  the  stream. 

It  is  as  well  here  for  me  to  call  yonr  attention  to  the  bridge  over  the  Mermentan 
now  building  by  the  Southern  Pacific  Railway  Company. 

The  work  of  placing  this  draw  was  commenced  in  Jane  last,  and  althongh  the 
superstructure  nas  been  in  place  for  more  than  a  month,  the  false  work  has  not  been 
removed  nor  the  draw  made  ready  for  use. 

The  owners  of  the  steamer  plying  on  the  lower  river  are  anxious  to  extend  her 
trips  up  the  Nezpique,  where  many  thousand  sacks  of  rice  await  transportation,  and 
the  delay  is  causing  them  serious  inconvenience  and  pecuniary  loss. 

The  Nczpique  is  crooked  beyond  expression.  In  many  places  it  is  not  more  than 
100  feet  across  a  bend,  while  the  distance  around  is  more  than  a  mile. 

In  all  these  instances  that  I  noticed  it  would  be  preferable,  both  for  economy  and 
the  interests  of  navigation,  to  make  the  cut-ofls,  especially  as,  being  a  tidal  stream, 
ordinarily-  with  no  current,  there  would  be  no  caving  or  washing  of  the  banks.  The 
highest  floods  known  do  not  exceed  14  feet  above  tide  water. 

The  banks  of  the  No /.pique  are  well  defined,  and  the  water  is  as  deep  near  them  as 
in  the  center  of  the  stream. 

Roughly,  I  estimate  the  cost  of  removing  the  obstructions  in  the  Nezpiqne  at 
$20,000. 

STATISTICS. 

I  have  found  it  extremely  difficult  to  arrive  at  satisfactory  data  as  to  the  oommerce 
of  the  Mermentau  and  its  tributaries. 

There  are  at  present  three  steamers,  two  running  up  the  Kezpiqne  from  Mermen- 
tan,  and  one,  much  larger,  running  from  the  same  place  to  Grand  Chenier. 

There  are  numerous  schooners  and  large  sloops  which  carry  cotton,  hides,  Inmber, 
and  oranges  from  the  lower  river  to  Galveston. 

All  the  steamers  tow  barges  and  carry  full  loads  at  this  season,  principally  rice, 
cotton,  cattle,  and  oranges.  During  the  summer  they  are  constantly  employed  trans- 
porting lumber  and  building  material  of  all  kinds,  brick,  lime,  sand,  etc. 

The  production  of  rice  on  the  Nezpique  is  very  great,  taxing  the  transportation 
facilities  to  the  utmost.  If  the  stream  was  freed  from  obstructions  so  tnat  large 
boats  could  be  placed  in  the  trade,  I  think  it  would  in  one  year  be  more  than 
trebled. 

From  Millersville  to  Youngs  Ferry  there  will  be  placed  in  market  fh>m  the  conntry 
within  a  few  miles  of  the  Nezpique  not  less  this  year  than  60,000  barrels  of  clean 
rice,  and  more  than  three  times  as  many  acres  of  rice  will  be  grown  the  coming  year. 
The  conntry  is  fertile,  the  farmers  are  mostly  homesteaders,  and  rice  is  the  best  crop 
they  can  raise. 

On  the  Lower  Mermentau  it  is  out  of  my  power  to  obtain  more  than  vague  and  nn- 
satisfactorv  figures,  but  it  is  safe  to  put  the  annual  tonnage,  inward  and  outward, 
at  about  10,000  tons. 

It  is  at  best  a  guess,  as  so  much  goes  direct  from  the  place  where  raised  by  sea  to 
Galveston  and  Orange,  Tex. 

I  think  the  Mermentau  and  Bayou  Nezpique  are  worthy  of  more  detailed  examina- 
tion than  permitted  bv  my  orders. 
Very  respectfully, 

P.  H.  Thomson, 
Assistant  Engineer, 

Capt.  W.  L.  FiSK, 
Corps  of  Engineers, 
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SURVEY    OF    MERMENTON    RIVER.   LOUISIANA,    INCLUDING   ITS    TRIE 
UTARIES  AND  COURSE  THROUGH  LAKE  ARTHUR  AND  GRAND  LAKE  TO 
THE  GULF 'OF  MEXICO. 

United  States  Engineer  Office, 

JS'ew  Orlea^j  La.y  August  13^  1891. 

General:  I  have  the  honor  to  make  the  following  report  upon  the 
survey  of  the  Mermeiiton  River,  including  its  tributaries  and  course 
through  Lake  Artliur  and  Grand  Lake  to  the  Gulf  of  Mexico,  Louis- 
iana: 

A  survey  party  was  organized  and  sent  to  the  point  where  the  South- 
ern Pacific  Eailroad  crosses  the  Mermenton  River.  A  quarterboat  was 
hired  at  this  point  in  April,  1891,  and  the  party  was  towed  up  the  N"ez- 
pique  Bayou  to  Viterboville,  the  head  of  navigation  at  present  on  this 
the  principal  tributary  of  the  Mermenton  River. 

The  survey  was  commenced  6.2  miles  above  Viterboville  and  extends 
to  the  mouth  of  the  Mermenton  River,  a  distance  by  water  of  94  miles; 
the  portion  of  the  Mermenton  above  the  junction  of  the  ]S"ezpique  was 
not  surveyed,  since  it  is  deemed  unimportant  at  present. 

The  country  through  which  the  survey  extended  is  very  fertile  and 
is  being  rapidly  settled,  the  commerce  of  the  region  is  rapidly  increas- 
ing, and  the  improvement  of  the  river  is  necessary  to  afford  the  requi- 
site facilities  to  reach  the  markets  without  excessive  cost  for  transpor- 
tation. 

The  river  to  within  a  short  distance  of  the  Gulf  is  of  good  depth  and 
width,  and  the  principal  ipiprovement  required  is  the  removal  of  snags 
and  impending  trees. 

From  the  head  of  Grand  Lake  to  the  Gulf  numerous  mud  flats  occ\ir, 
some  of  which  might  be  removed  by  the  construction  of  brush  dams, 
which  would  concentrate  the  cnrrent  and  scour  out  the  channels. 

The  mouth  of  the  river  is  obstructed  with  a  bar. 

The  cost  of  improving  the  river  jfrom  Viterboville  to  the  mouth  is 
estimated  at  $23,615.25.  The  cost  of  jetties  at  the  mouth,  to  give  deep 
water  over  the  bar,  is  estimated  at  $781,210. 

There  has  been  expended  in  making  this  survey  the  sum  of  $1,508.64. 

COMMERCIAL   STATISTICS. 

It  has  not  been  possible  to  obtain  precise  statistics  of  the  com- 
merce of  this  river.  The  products  of  the  country  tributary  to  tiiis 
stream  are  lumber,  rice,  sugar,  firuits,  hogs,  cotton,  cattle,  and  com. 
There  are  three  steamers  navigating  the  Mermenton  and  Nezpique,  and 
several  large  schooners  and  sloops  caiTy  the  produce  of  the  lower  river 
to  the  westward.  All  the  steamboats  tow  barges  and  carry  full  loads. 
Larger  boats  are  urgently  needed  to  meet  the  present  demands,  and  it 
is  believed  that  with  the  river  improved  so  that  larger  boats  could  be 
used,  the  transportation  by  water  would  more  than  double  in  a  short 
time.  Mr.  P.  H.  Thomson,  assistant  engineer,  estimates  the  value  of 
the  exports  at  about  $750,000  per  annum,  and  the  imports  at  about  the 
same. 

The  report  of  Mr.  Thomson  is  appended,  and  the  maps*  of  the  survey 
are  herewith. 

Respectfdlly  submitted. 

Jambs  B.  Quinn, 
Major ^  CorjpH  of  Engineei*s. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  8.  A. 

*Not  printed. 
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REPORT  OF  MB.   P.   H.   THOMSON,  ASSISTANT  ENGINEER. 

New  Orleans,  La.,  July  SS,  1891, 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  survey  of  the  Mer^ 
menton  River,  Avith  accompanying  map : 

The  Mermenton,  as  shown  on  the  published  maps,  is  formed  by  the  junction  of 
Hay  on  Cane  and  Bayou  Plaquemine  Brulee,  at  a  point  about  2  miles  above  the  mouth 
of  Bayou  Nezpique.  The  latter  is  the  true  river  and  will  be  so  considered  in  this 
report. 

I  moved  my  party  to  Viterboville,  intending  to  go  further  up  the  river,  but  found 
the  latter  so  obstructed  that  it  was  impossible  to  take  the  quarter  boat  above  that 
point.  I  pushed  the  survey,  however,  to  a  point  6.2  miles  above,  when  I  found  it 
impossible  to  proceed,  even  in  small  boats,  on  account  of  the  obstructions.  It  was 
evident  that  to  render  this  portion  of  the  Nezpique  navigable  would  entail  an 
expense  altogether  out  of  proportion  to  the  benehts  to  be  derived  from  the  improve- 
ment. 

In  this  report  I  have  considered  Viterboville  aa  the  head  of  navigation.  Small 
steamers  run  constantly  to  that  point. 

The  distance  in  an  air  line  from  Viterboville  to  the  mouth  of  the  Mermenton  is 
about  53  miles.    The  length  of  the  stream  as  determined  by  the  survey  is  94  miles. 

WIDTHS. 

The  stream  at  Viterboville  is  70  feet  wide  and  maintains  the  same  width  for  a  dis- 
tance of  7  or  8  miles,  when  it  begins  to  gradually  widen  until  at  the  mouth  of  the 
Nezpique  it  attains  a  width  of  2^  feet.  From  that  point  to  Lake  Arthur  the  Mer- 
menton is  generally  350  feet  wide,  rarely  less  and  often  more.  The  entire  stream 
from  Viterboville  to  the  Gulf  of  Mexico  is  purely  tidal  and  like  all  similar  rivers 
ha«  many  wide  bays  and  eddies. 

Above  Lake  Artiiur  the  banks  are  precipitous,  and  there  is  deep  water  the  full 
width  of  the  river.  From  Shell  Beach  to  the  Gulf,  especially  where  the  stream  is 
wide,  there  occur  extensive  mud  flats. 

Lq^ke  Arthur  has  a  width  in  several  places  of  more  than  a  mile,  with  a  deep-water 
channel  of  some  800  feet  in  width. 

From  Lake  Arthur  to  Grand  Lake  the  width  is  from  700  to  1,000  feet. 

ITiere  is  no  channel  through  Grand  Lake,  the  depth  being  very  uniform.  I  have 
indicated  the  course  taken  by  the  steamers  by  arrows  on  the  map,  which  show  that 
it  skirts  the  western  shore  of  the  lake,  keeping  in  water  6  feet  deep. 

From  Grand  Lake  to  the  Gulf  of  Mexico  the  river  has  a  uniform  width  of  channel 
of  about  400  feet.  It  passes  through  two  mad  lakes,  which,  at  low  water,  are  bare 
of  water  for  the  greater  part. 

No  description  can  so  clearly  show  the  varying  widths  of  the  river  as  can  be  gath- 
ered from  an  inspection  of  the  accompanying  map. 

TIDES. 

The  effect  of  the  tides  are  readilv  perceived  at  all  points  from  Viterboville  to  the 
Gulf,  but  the  currents  caused  by  them  are  very  slight  above  Lake  Arthur.  Below 
that  lake  they  run  full  and  strong. 

DEPTHS. 

At  Viterboville,  and  for  a  distance  of  5  miles  below  that  point,  the  least  depth 
found  was  7  feet ;  tRence  to  Lake  Arthur  the  depth  varies  greatly,  but  is  never  less 
than  30  feet ;  in  many  places  it  is  60  feet. 

Through  Lake  Arthur  the  channel  has  a  minimum  depth  of  7  feet.  From  Lake 
Arthur  to  Grand  Lake  the  minimum  depth  is  24  feet.  Through  Grand  Lake  the 
uniform  depth  is  6  feet. 

In  the  river  immediately  below  Grand  Lake  the  river  is  30  feet  deep,  but  the  depth 
from  that  point  to  the  mouth  gradually  decreases.  At  the  mouth  inside  the  depth  is 
13  feet. 

About  5  miles  above  the  mouth,  at  the  head  of  a  lake,  occurs  a  shoal,  through 
which  I  found  a  channel  of  7  feet  available  for  steamers,  but  too  crooked  for  sailing 
vessels,  which  can  not  carry  more  than  5  feet  over  the  flats. 

All  the  soundings  here  given  and  on  the  map  are  referred  to  mean  low  tide  in  the 
Gulf,  not  with  perfect  accuracy,  but  with  a  cfese  approximation  thereto. 

BRIDGES. 

There  are  bridges  at  Viterboville,  Jenkes  Mill,  and  Mermenton. 
The  bridge  at  Viterboville  is  a  slight  trestle  with  no  draw,  but  being  at  the  head 
of  navigation  no  change  of  structure  is  required. 
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The  bridffe  at  Jenkes  Mill  is  also  a  trestle,  with  a  sliding  draw-s))an  of  24  feet 
opening.  This  bridge  is  badly  located,  beinp  at  an  angle  of  b(P  with  the  enrrent  at 
high  water.  There  are  ii<»  gui<b'-pileH  and  no  bridge  tender.  Whenover  the  steamon 
wish  to  pass  they  are  compelled  to  open  the  draw  themselves.  The  opening  is  large 
enough  for  the  vessels  at  present  navigating  the  stream,  but  should  any  varproye^ 
iiients  be  made  in  the  river  above,  much  larger  steamers  are  rea<ly  to  enter  the  trade 
and  the  bridge  must  then  be  remodeled.  ■ 

The  bridge  at  Mermenton  is  of  iron  and  belongs  to  the  Southern  Pacific  Railway, 
which  here  crosses  the  river.  .It  has  a  draw  with  a  clear  opening  of  38  feet,  which 
iM  large  enough. 

GENERAL  FEATURES. 

From  ViterboviUe  to  Lake  Arthur  the  river  lies  in  a  narrow  valley,  which  is  heav- 
ily timbered  and  most  of  which  is  a  swamp,  the  banks  not  being  more  than  2  feet  out 
of  water.  The  stream  meanders  through  this  valley,  touching  at  short  intervals  the 
high  lands  on  either  side.  There  is  no  current  in  this  part  of  the  river  and  the  infln- 
euce  of  the  tides  is  only  marked  by  their  rise  and  fall.  The  average  width  of  tttl» 
valley  is  about  1  mile. 

Outside  the  valley  the  country  is  an  open  prairie,  whose*  height  above  the  water  at 
ViterboviUe  is  40  feet,  and  whose  surface  falls  very  regularly  southward,  until  at 
the  mouth  of  the  Mermenton  It  is  about  2  feet  above  mean  low  water. 

From  ViterboviUe  to  the  lower  end  of  Lake  Arthur  all  the  land  is  either  in  culti- 
vation or  else  preparations  are  being  made  to  put  in  crops  during  the  coming  year. 

From  Lake  Arthur  to  the  Gulf  the  country  is  an  open  prairie,  with  numerous  high 
ridges,  which  latter  all  have  a  heavy  growth  of  live-oak  trees  upon  them.  In  places 
the  land  is  so  low  that  it  becomes  marshy,  but  it  can  be  readily  reclaimed  and  placed 
in  cultivation.  At  present  all  this  portion  is  devoted  to  cattle  ranges  and  orange 
groves. 

DRAINAGE  AREA. 

The  Mermenton  drains  obout  2,300  square  miles,  but  as  a  large  portion  of  thin  is 
located  in  the  pine  woods,  where  the  soil  is  sandy,  the  rainfall  does  not  run  off  very 
rapidly. 

FRESHETS. 

The  extreme  rise  at  ViterbovUle  is  15  feet,  and  2  feet  at  Grand  Chenier.  From  the 
peculiar  formation  of  the  valley  these  freshets  cause  but  little  damage  until  the 
water  reaches  the  low  lands  near  the  coast,  which  they  cover  to  the  depth  of  a  few 
inches  only. 

STATISTICS. 

Nothing  is  more  difficult  than  to  obtain  satisfactory  statistics  of  the  production  of 
any  particular  country  where  there  are  several  outlet*  for  the  trade  and  no  records 
e8]»eeially  kept. 

The  country  tributary  to  the  Mermenton  River  ship  their  produce  in  three  differ- 
ent ways — by  steamer  and  barge  to  Mermenton,  by  wagon  to  Jennings  and  other 
stations  on  the  railroad,  and  b^  schooners  to  Galveston  and  other  points.  Ther prod- 
ucts shipped  to  market  are  rice,  cotton,  cattle,  hogs,  horses,  and  oranges  and  other 
fruits. 

Any  estimate  would  at  best  be  a  guess,  but  from  the  best  information  I  could  ob- 
tain, I  think  it  would  be  far  within  bounds  to  put  the  export*  at  $750,000  per  annum 
and  the  inward  tonnage  at  about  the  same  amount,  the  latter  consisting  of  supplies, 
machinery,  and  agricultural  impleipents. 

There  are  seven  large  saw  mills  on  the  river,  but  all  the  lumber  is  used  at  home 
and  much  more  brought  from  Lake  Charles  and  Morgan  City. 

OBSTRUCTIONS. 

These  consist  of  snags,  logs,  and  overhanging  trees  in  the  upper  river  and  a  miul 
flat  in  the  lower. 

Between  ViterboviUe  and  Mermenton  Station  there  are  .582  snags  and  logs  and 
2,835  overhanging  trees  to  be  removed  from  the  river. 

Between  Mermenton  Station  and  the  lower  end  of  Lake  Arthur  there  are  21  snags 
in  the  river  and  lake,  which  are  dangerous  at  night  and  in  bad  weather.  From  I^ake 
Arthur  to  the  head  of  the  lower  Mud  Lake  below  Grand  Chenier,  the  river  is  clear. 
The  obstruction  at  lower  Mud  Lake  consists  of  a  mud  flat,  which  can  readily  be 
removed  by  the  construction  of  a  brush  dam  which  would  concentrate  the  action  of 
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the  current.    The  bar  at  the  mouth  constitutes  the  only  remaining  obstruction,  and 
of  that  I  will  trt*at  in  another  paragraph. 

To  remov<'  all  the  obstruotiouHirom  the  head  of  navigation  to  the  bar  at  the  uiouth 
of  the  river  I  8\ibmjt  the  following: 

KSTIMATK. 

Removing  603  snags  and  logs,  at  $10 5^6,030.00 

Removing  2,835  overhanging  trees,  at  $3 8, 505. 00 

Brush  dam  at  lower  Mud  Lake,  1,000  cords  brush,  at  $6 6, 000. 00 

Engineering,  15  per  cent 3, 080. 25 

Total  for  river 23,615.25 

MKHMKNTON    ItAlt. 

The  entrance  into  the  Mermen  ton  River  from  the  Gulf  of  Mexico,  which  is  shown 
on  the  map  as  it  was  in  June,  1891,  has  not  occuiued  its  present  position  for  ninny 
yeai-s.  Wlien  the  buoy  was  placed  outride  some  6  years  ago  vessels  sailed  ilirect  l^om 
it  into  the  mouth  of  the  river.  Xuw  a  A'ery  extensive  shoal  has  formed  directly  in 
this  course  and  the  entrance  is  from  an  entirely  diflerent  quarter. 

The  distance  from  the  buoy  to  tbe  mouth  of  the  river  is  11,140  feet.  The  buoy  is 
located  in  water  15  feet  deep.  The  depth  outside  increases  very  rapidly,  and  masters 
of  vessels  assured  me  they  had  frequently  anchored  in  5  fathoms  of  water  within  a 
mile  of  the  buoy.  It  is  said  the  30-foot  curve  approaches  nearer  the  land  at  the 
Mermenton  than  at  any  other  point  on  the  coast. 

On  the  bar  proper  there  is  a  depth  at  mean  low  water  of  5  feet,  the  distance  across 
the  bar  bein^  800  feet  and  the  width  of  the  channel  400  feet.  The  bottom  is  hard 
clay  with  soft  spots. 

Masters  of  vessels  familiar  with  this  bar  report  that  it  is  now  at  least  1,500  feet 
further  out  than  it  was  20  years'  ago,  and  that  all  the  reefs  and  shoals  have  formed 
in  that  time.  The  depth  of  water  on  the  bar  is  said  to  have  increased  in  that  time 
at  least  2  feet,  it  being  then  not  more  than  3  feet  at  low  wat^^r. 

The  depth  in  the  river  at  this  point  is  13  feet. 

To  give  the  same  depth  through  the  bar  would  necessitate  the  building  of  a  jetty 
to  the  15-foot  curve  out«ide. 

The  peculiar  angle  which  the  river  makes  with  the  prevailing  westerly  currents 
would  render  necessary  tlie  construction  of  one  jetty  only.  .  The  following  estimate 
is  based  upon  a  jetty  having  a  crown  of  10  feet,  built  2  feet  above  high  water,  and 
having  slopes  of  two  horizontals  to  one  perpendicular.  It  also  includes  the  regular 
foundation  mattress.    Full  allowance  has  been  matle  for  subsidence. 

KSTIMATK8. 

Total  length  of  jettv,  11,1 10  feot. 

Square  vards  of  ma*: resH,  56,800,  at  $3 $170,400 

Cubic  yards  of  rock,  122,162,  at  $5 610, 810 

Total  cost 781,210 

Very  respectfully. 

P.  H.  Thomson, 
|.  Aintitttunt  Engineer, 

Maj.  Jamkh  B.  QnxN, 

^'Orp»  of  Engineerfif  U,  S.  A, 
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SECURING  MOUTH  OF  BAYOU  PLAQUEMINE,  LOUISIANA,  FROM  FURTHER 
CAVING,  AND  REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING 
OR  ENDANGERING  NAVIGATION  OF  NEW  ORLEANS  HARBOR,  LOUISUNA. 


REPORT  OF  LIEUTENANT  JOHN  MILLIS,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1891, 


IMPROVEMENTS. 


1.  Securing  month  of  Bayou  Plaquemine,  I  2.  Remoying  snnken  vessels  or  craft  ob- 
^  Loaisiana,  from  further  caving.  struct iuj^  or  endangering  navigation 

I  of  New  Orleans  Harbor,  Louisiana. 


United  States  Engineer  Opfioe, 

Kew  Orleansj  La,^  July  3^  1891. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
works  in  charge  of  this  office  under  the  Chief  of  Engineers,  IT.  S.  Army, 
for  the  year  ending  June  30, 1891. 

I  reported  here  for  duty  on  October  11, 1890,  in  obedience  to  Special 
Orders  No.  202,  dated  Headquarters  of  the  Army,  Adjutant-GeneraPs 
Office,  August  29, 1890;  and  my  predecessor  in  chai-ge  of  the  office, 
Oapt.'Dan;  C.  Kingman,  Corps  of  Engineers,  U.  S.  Army,  after  visiting 
with  me  all  the  various  works,  left  for  his  new  station  on  ifovember  4, 
1890. 

Very  respectfully,  your  obedient  servaut, 

Jqhn  Millis, 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Ufigineersj  U.  8.  A. 


First  Lieutenant  of  Engineers. 


Ti. 

SECURING  MOUTH  OF  BAYOU  PLAQUEMINE,  LOUISIANA,  FROM  FURTHER 

CAVING. 

This  bayou  was  formerly  a  diffluent  or  outflowing  branch  of  the  Mis- 
sissippi Biver.  It  left  the  River  at*the  town  of  Plaquemine,  La.,  and 
emptied  into  Grand  Lake,  but  in  1865  a  levee  or  dike  was  built  across 
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the  bayou  at  Plaqueniine,  thus  severing  its  connection  with  the  Mis- 
aisBippi  and  terminating  it«^  ftmctions  as  an  outlet. 

By  the  river  and  harbor  aat  of  August  11,  1888,  an  appropriation 
was  made  for  securing  a  navigable  channel  in  this  bayou  up  to  the  dike 
at  Plaquemine  and  preventing  fiirther  caving  of  the  bank  of  the  Mis- 
sissippi at  the  "mouth''  (head)  of  the  bayou. 

The  construction  of  a  system  of  locks  to  alford  navigable  entrance  to 
the  Bayou  from  the  Mississippi  is  understood  to  be  in  contemplatioii. 
The  work  of  bank  protection  was  placed  in  charge  of  this  office  by  let 
ter  of  May  15,  1889,  from  the  Chief  of  Engineers,  owing  to  the  &ct  thai 
the  Mississi})pi  River  Commission  i)laut  belonging  to  the  fourth  dis^- 
trict,  Mississippi  River,  would  thereby  be  available  for  doing  the  work 
at  such  time  as  it  would  not  be  otherwise  occupied.  The  sum  of  ^75,(hn' 
was  allotted  for  this  part  of  the  work. 

The  approved  project  under  which  this  sum  was  to  be  expended  con- 
templated the  building  of  four  lai'ge  submerged  spur  dikes  with  Blopinir 
crests  running  out  at  right  angles  to  the  shore.  These  dike^  wen* 
to  be  built  of  willow  brush,  timber,  and  stone,  in  accordance  with  the 
general  method  of  construction  adoptied  by  the  Mississippi  River  Com 
mission  for  that  class  of  work  in  this  part  of  the  river,  the  shore  en<l 
of  each  spur  to  extend  up  to  low  water,  and  from  that  point  a  spur 
levee  built  of  earth  was  to  run  to  the  main  levee.  The  i>ortion  of  tbi.^ 
levee  below  high- water  line  was  to  be  covered  with  a  layer  of  gravel 
and  then  a  layer  of  stone.  Four  of  the  dikes  were  to  be  biult  with  the 
funds  available;  two  above  the  bayou  and  two  below,  at  intervals  of 
about  900  feet. 

At  the  date  of  the  last  annual  report  the  upper  two  of  these  dikes, 
Nos.  1  and  2,  had  been  built,  but  as  the  work  was  comi)leted  during  a 
high  stage  of  the  river  and  was  soon  after  subject  to  an  unusual  flood 
the  eastern  spur  levees  were  somewhat  injured,  though  the  efficiency  of 
the  work  does  not  seem  to  have  been  materially  impaired  thereby,  and 
there  was  no  serious  caving  in  the  vicinity. 

No  construction  work  has  been  done  during  the  past  year.  The 
locality  has  been  examined  from  time  to  time  and  there  appears  to 
have  been  no  caving  or  ei-osion  of  the  bank  of  any  consequence  since 
the  dikes  were  built. 

On  November  3, 1890,  this  office  was  informed  by  the  Chief  of  En- 
gineers of  the  allotment  of  $60,000  Irom  the  appropriation  of  Septem- 
ber 19, 1890,  for  continuing  the  work  and  directions  given  for  the  prep- 
aration of  a  project  accordingly. 

There  were  no  indications  of  necessity  for  immediately  continuing  the 
work,  and  it  was  n©t  practicable  to  make  the  examinations  and  surveys 
necessary  to  prepare  a  project  at  that  season,  owing  to  the  stage  of  the 
river  and  the  urgent  demands  of  other  work,  and  it  wa«  therefore  deemed 
best  to  defer  the  surveys  and  preparation  of  the  project  until  after  the 
next  flood  season.  The  facts  were  reported  accordingly.  Moreover, the 
plant  for  doing  the  work  was  occui)ied  elsewhere  for  the  entire  season, 
so  it  would  not  have  been  possible  in  any  case  to  begin  constmctiou 
work  till  the  next  low- water  season. 

Six  thousand  three  hundred  and  forty-eight  tons  of  rock  for  contin- 
uing the  work  hiis  been  brought  from  the  quarries  near  Harrisonburg^ 
La.,  and  placed  on  the  bank  opposite  Plaquemine.  The  survey  neces- 
sary to  the  preparation  of  the  project  will  soon  be  conunenced. 

Note. — ^The  money  statement  for  thiR  work  is  consolidated  with  that  for  the  im- 
provement of  Bayou  Plaquemine,  La.,  Appendix  S  6. 
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COMMERCIAL  STATISTICS  FOR  PLAQUEMINE;  LOUISIANA. 

Statement  showing  totalreceipU  andHhipmenisof  freight  by  boat,  compiled  from  information 
received  from  Commercial  Exchange  f  steamboat  landing,  and  stores  where  the  boats  receive 
and  discharge  cargoes. 

Total  cargo  received tons..  61«110 

Total  value  of  same $819,17i8.00 

Total  cargo  shipped t^Mis..  57,899 

Total  value  of  same $596, 899.  <X) 

Total  cargo  received  and  shipped , tons. .  119, 009 

Total  value  of  same ' $1,416,075.00 

The  above  refers  to  the  Mississippi  KivtM*  comnierct)  ouly,  and  does  not  include 
commerce  on  the  Bayou  Plaquemiue. 


T2. 

EEMOVmG  SUNKEN  VESSELS  OR  -CRAFT  OBSTRUCTING  OR  ENDANGER- 
INQ  NAVIGATION  OF  NEW  ORLEANS  HARBOR,  LOUISIANA. 

On  September  5, 1890,  notice  was  issued  from  this  office  in  compli- 
ance with  section  4  of  the  river  and  harbor  act  of  June  14, 1880,  regard- 
ing the  following  sunken  wrecks  in  the  harbor: 

Vallette  Dry  Dock  and  ship  Isle  Marthey  lying  near  the  right  bank  of 
the  river  oft'  Algiers  Point,  just  above  the  Morgan  Line  Docks.  The 
elevator  jCco  GiUhrist^  lying  near  the  left  bank  at  Terpsichore  street. 

The  steamboat  Edward  J.  Oay,  lying  on  the  lettbank  at  First  street. 

These  vessels  were  all  wrecked  in  1888,  and  the  wrecks  all  lay  near 
the  wharves  and  were  serious  obstructions  to  navigation  at  the  water 
front. 

Advertisement  was  issued  for  the  removal  of  all  these  wrecks  on 
November  29, 1890,  and  the  following  bids  were  opened  on  December 
30, 1890,  viz: 


Kameof  Uddora. 

Place  of  buainesft. 

Bids  received. 

No. 

Vallette  diy 

dock  and 

ship 

Isle  Martho. 

Elevator  Leo 
Gilchrist. 

Steamboat 

Edward   J. 

Gay. 

1 

William  H.  Brown 

New  Orleans,  XiA 

None 

A1.2SK 

$1,500 
2,100 

•? 

]^IcI)unald  &  Ubimt 

ilo \ 

None ,             iLfiOO 

1 

-, 

The  proiwsal  of  Mr.  Wm.  H.  Brown  (No.  1)  was  accepted,  contract 
entered  into  and  the  work  begun,  the  contract  requiring  its  completion 
by  March  20, 1891. 

The  removal  of  the  Leo  Oilchrist  was  report/cd  completed  on  March 
3, 1891,  and  the  contractor's  plant  transferred  to  and  work  begun  on 
the  Edward  J.  Gay.  Considerable  delay  occurred  in  prosecuting  the 
work,  as  at  that  season  every  available  wharf  is  needed  by  vessels 
loading  with  colton,  and  blasting  operations  were  interrupted  on  a<;- 
count  of  danger  of  injury  to  ships  in  the  vicinity.  Finally  the  rising 
river  stopped  the  work  entirely  and  the  time  of  completing  the  contract 
was  extended  first  to  June  1, 1891,  and  afterwards  to  June  20, 1891. 

No  formal  bids  were  received  for  removing  the  Vallette  Dry  Dock  and 
ship  Isle  Marthe^  though  McDonald  &  Usner^  after  recommendation  wus 
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made  for  the  acceptance  of  Mr.  Brown's  bid  for  the  others,  offered  to 
remove  the  third  wreck  for  14,300.    This  was  considered  excessive,  and 
on  April  15, 1891,  proposals  were  again  invited  for  removing  the  wreck 
of  the  dry  dock  and  ship. 
The  following  bids  were  opened  on  May  15, 1891: 


Xame  of  bidden. 


Place  of  business. 


CbaxleB W. Johnston .* Lewee.Bel 

John  W.Glenn Kew  Orleans,  La.... 

Ethan  A.Bnrri8s ' do 

Peter  Keveny  and  JaniM  Monro ' do 

Peter  Uaner  and  .John  W.  McUoiiald I do 

William  H.Keates Somers  Point,  N.  Y . 


♦2,37- 

2-SW 

3.  ST 


The  bid  of  Mr.  Charles  W.  Johnson  was  recommended  for  acceptance 
and  contract  entere<i  into  for  completing  the  work  by  August  10,  1891. 

Both  of  the  foregoing  contracts  have  been  completed,  and  I  have  t4^ 
report  that  the  harbor  of  Kew  Orleans  is  now  clear  of  obstructioiis  to 
navigation  of  this  character. 
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APPENDIX  U. 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  TEXAS. 


REPORT  OF  MAJOR  CHAS,  J,  ALLEN,  CORPS  OF  ENGINEERS.  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1891,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Entrance  to  Galveston  Harbor,  Texas. 

2.  Ship  channel  in  Galveston  Bay,  Texas. 

3.  Trinity  River,  Texas. 


4.  Cedar  Bayou,  Texas. 

5.  Buffalo  Bayou,  Texas. 

6.  Harbor  at  Brazos  Santiago,  Texas. 


EXAMINATIONS. 


7.  Mouth  of  Donble  Bayou,  in  Chambers 

County,  Texas,  to  remove  obstruc- 
tions. 

8.  Trinity  River,  Texas,  from  its  mouth 

to  Dallas. 
9.  Colorado  River,  Texas,  with  a  view 
of  removing  raft  at  mouth  of  same. 


10.  Aransas  Bay,  Texas,  to  remove  Hall- 
Moon  Reef:  and  Saint  Charles  Biiy, 
Texas,  witn  a  view  of  removing  ob- 
structions at  mouth  of  same. 


United  States  Engineer  Office, 

Oalvestonj  Tex.,  July  6, 1891. 
General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1891. 
Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major y  Carps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


Ui. 
IMPROVEMENT  OF  ENTRANCE  TO  GALVESTON  HARBOR,  TEXAS. 
The  project  for  this  improvement  was  adopted  in  1874,  modified  in 


1880,  and  again  modified  in  1886,  the  object  being  to  deepen  the  channel 
so  as  to  admit  of  sea-going  vessels  of  the  deepest  draft  entering  the  har- 
bor. 

1871 
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The  projects  of  1874  and  1881  contemplated  construction  of  twojet 
ties  to  extend  intx)  the  Gulf  of  Mexico  to  concentrate  ebb  flow  upon  \h 
outer  bar  in  the  Gulf  and  also  to  effect  deepening  on  the  inner  bar  ai 
the  entrance  to  Galveston  Channel.  These  jetties  to  have  their  origins 
respectively,  at  Bolivar  Point  and  Fort  Point. 

More  or  less  work  was  done  under  those  projects;  under  that  of 
1881  a  jetty  was  built  from  Fort  Point  to  the  crest  of  the  outer  bar,  brt 
it  was  not  fully  completed. 

The  project  of  1886  (that  now  in  progress  of  execution)  also  consi-t^ 
in  construction  of  jetties  to  extend  into  the  Gulf,  one,  the  south  jetT,\. 
starting  from  the  east  end  of  Galveston  Island,  and  the  other,  the  nortii 
jetty,  to  start  from  Bolivar  Point,  opposite.  Or,  to  be  more  exact,  tb- 
south  jetty  was  to  start  from  Fort  Point,  but  in  1888  it  was  decid*  i 
to  connect  the  inner  end  of  that  jetty  with  the  relatively  high  grouu'i 
upon  which  the  city  of  Galveston  is  built^  by  a  stone  dike  knowTi  as  x\i^ 
shore  branch. 

The  jetties  are  to  be  of  rock^  to  be  built  to  an  elevation  of  6  feet  above 
mean  low  tide,  and  to  extend,  if  neeessay,  to  the  contour  of  30-foot  deprli 
in  the  Gulf,  their  sea  ends  to  be  7,000  feet  apart.  The  action  of  the  ji  t 
ties  to  be  supplemented,  if  need  be,  by  dredging.  The  south  jettj  tc 
follow  the  Une  of  the  jetty  of  1881. 

The  natural  depth  upon  the  outer  bar  was  12  feet,  and  that  upon  th*^ 
inner  bar  13  feet  at  mean  low  tide.  The  general  plan  of  the  work  i* 
shown  upon  the  accompanying  map. 

At  the  close  of  the  fiscal  year  ending  June  30,  1890,  there  had  beir, 
constructed  19,200  linear  feet  of  south  jetty,  of  which  1,200  feet  won 
incomplete.  The  railway  trestle  had  been  extended  428  feet  beyond  th« 
rock  work.  The  railway  is  used  for  transporting  material  to  be  de]>o- 
ited  in  the  jetty. 

The  effect  of  the  work  at  the  close  of  that  year  was  found  in  adej>tli 
of  13^  feet  upon  the  outer,  and  21  feet  ui)on  the  inner  bar. 

The  work  of  construction  during  the  past  fiscal  year  cea«ed  Aufrn>^ 
30  last.  The  work  was  done  by  contract  with  A.  M.  Shannon  &  ^'<'- 
The  contract  was  dated  October  13, 1888,  and  was  to  have  been  com 
pleted  June  30, 1889.  It  was  extended  as  to  time  to  December  31, 186' *• 
again  extended  to  June  30,  and  still  further  extended  to  August  3ii. 
1890.  AH  additional  expense  caused  to  the  United  States  by  the  ex 
tensions  was  deducted  ii*om  sums  due  the  contractors  for  work  per 
formed. 

The  work  of  construction  accomplished  during  the  past  fiscal  yeor 
resulted  in  an  extension  of  the  rock  work  350  feet,  of  which  150  fee' 
are  incomplete,  and  in  extension  of  the  trestle  and  track  240  fe^'f 
ftirther. 

In  addition,  1,200  linear  feet  of  work  not  entirely  fibuishetl  at  the  cl»>e 
of  the  preceding  fiscal  year  wece  completed. 

At  the  close  of  the  contract  the  condition  of  the  work  was  asfolio^v^: 

Linear  feet  of  jetty  completed ^ 19.  J^*' 

Linear  feet  of  jetty  incomplete !'•*' 

Total  linear  feet  of  rock  work  complete  and  incomplete 19.  y"^' 

Linear  feet  of  trestle  and  track  beyond  the  incompleted  rock  work -'^^ 

About  4,000  cubic  yards  of  small  rock  and  spalls  were  distributee! 
along  the  shore  branch  for  the  purpose  of  making  it  more  water-tijili^' 
and  a  few  car  loads  of  rock  were  also  placed  at  the  south  end  of  tli*' 
branch  to  insure  firmer  connection  with  the  island. 

Immediately  after  completion  of  the  contract,  and  again  in  January 
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and  February  last,  longitudinal  profiles  and  cross  sections  of  the  work 
were  taken  in  order  to  ascertain  the  extent,  if  any,  of  chanp:e  in  form  of 
the  structure.    Ko  great  amount  of  settlement  was  observed. 

In  May  and  June  last  the  usual  annual  survey  was  made  of  the  outer 
bar  and  its  channel,  and  of  the  harbor  generally,  to  include  Bolivar 
Gorge  and  the  Galveston  Channel  as  far  as  Forty-first  street.  *  The 
soundings  were  reduced  to  the  plane  of  reference  used  for  the  survey  of 
April,  May,  and  June,  1890.  They  show  a  depth  of  13^  feet  in  the 
outer  bar  channel,  and  a  depth  of  21  feet  on  the  inner  bar.  The  move- 
ment of  contours  since  the  survey  of  1890  was  made  has  been  as  follows : 

On  the  harbor  side  of  the  outer  bar  the  positions  of  the  12-foot  and 
30-foot  contours  are  practically  unchanged.  The  18-foot  and  24  foot 
contours  have  receded  somewhat.  On  the  Gulf  side  of  the  bar  there 
has  been  some  advance  of  the  12-foot,  18-foot,  24-foot,  and  30-foot  con- 
tours. 

The  13^-foot  channel  is  straighter  and  slightly  wider  than  it  was  last 
year.  For  a  detailed  description  of  the  work  of  the  past  year,  r(»ference 
is  made  to  the  report  hereto  appended  of  Mr.  E.  M.  Hartrick,  assistant 
engineer. 

The  tidal  observations  in  Galveston  Bay  and  at  the  harbor  entrance 
were  continued.  Seven  self-registering  tide  gauges  were  under  obser- 
vation and  their  records  were  plotted.  For  a  ftill  account  of  these 
gauges  and  comparison  and  discussion  of  their  records,  ^tention  is  in- 
vited to  the  report  herewith  of  Lieut.  Wm.  C.  Langfitt,  Corps  of  En- 
gineers. 

In  March,  1890,  running  a  line  of  precise  levels  to  connect  the  zeros 
of  the  tide  gauges  with  each  other  and  with  the  permanent  bench-mark 
on  the  Hendley  building  at  Galveston  was  commenced.  The  spring  of 
1S90  was  one  of  floods  for  the  rivers  discharging  into  Galveston  Bay,  so 
that  the  work  of  connecting  bench-marks  at  Galveston  with  those  on 
Boliver  Point  had  to  be  carried  on  across  Bolivar  Gorge,  an  extremely 
difficult  undertaking.  Connections  were  made,  however,  with  the 
gauge  at  Hanna  Eeef,  though  under  great  disadvantage  on  account 
of  frequent  interruptions  from  boisterous  weather.  Connection  was 
also  made  with  the  tide  gauge  at  the  north  side  of  Bolivar  Gorge.  The 
field  work  stopped  July  10. 

The  leveljng  should  be  connected  with  the  zero  of  the  tide  gauge  on 
the  outer  bar,  about  3  miles  out  from  the  shore,  and  the  zeros  of  the 
tide  gauges  at  Ked-Fish  Bar  should  be  connected  with  each  other. 
Such  observations  as  had  been  made  were  worked  up  in  the  office  as 
time  permitted.  It  was  in  contemplation  to  resume  the  leveling  in 
February  or  March  last  to  the  extent,  at  least,  of  c(mnecting  the  zeros 
of  the  Red-Fish  Bar  gauges  with  each  other,  but  as  it  was  found  im- 
practicable to  do  so  at  that  time,  and  as  it  could  not  then  be  determined 
when  leveling  could  be  resumed,  the  leveling  instruments  were  re- 
turned to  the  Mississippi  River  Commission,  which  had  kindly  lent 
them  to  this  oftice.  The  Commission  had  need  of  leveling  insti'unients. 
An  account  in  detail  of  the  precise  leveling  work  is  contained  in  the 
report  herewith  of  Mr.  Gerald  Bagnall,  assistiint  engineer. 

It  appears  from  comparison  of  the  levels,  so  far  ^stiiken,  with  records 
of  the  Bolivar  Gorge,  Government  Wharf,  and  Ilanna  Reef  tide-gauges 
that  Professor  Mitclicirs  rule  for  determining  diff*erences  of  elevation 
of  zeros  of  tide  gauges  by  means  of  sinniltan(M>us  r<'.}ulings  of  the  gauge 
at  time  of  the  slack  waiters  can  be  rolie<i  upon  as  sulVhi^'ntly  rlosr  Tor 
use  in  Gnlvestou  Bay  when  the  gauges  U)  be  compared  liave  simihir 
hydrograpliical  snrioundings. 
KNG  91 118 
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The  evidence  of  the  apiilifubility  of  this  rule  as  noted  enables  us  to 
considerably  reduce  the  work  of  precise  leveling  required  in  (jalv<*s- 
ton  Bay. 

Discussions  of  the  comparisons  between  calculations  by  Mitchell's 
rule  and  results  of  ])recise  leveling  is  contained  in  Lieutenant  Laiig- 
titt's  report,  already  mentioned. 

A  large  anumnt  of  niai)])ing,  revision  of  estimates,  etc.,  has  been  done 
by  the  office  force  during  the  year. 

Congiess,  by  a(;t  approved  September  19,  181H),  appropriated  as 
follows  : 

Iiii|n'oving  entrance  to  (ialvcston  Harbor,  Texas:  (^oiitiiuiinfi:  iuiproveiiient,  five 
hundred  thousand  doUarfl:  rrovided,  That  contracts  may  he  entered  into  by  the  ii^er- 
retiry  of  War  for  such  materials  and  work  an  may  he  necessary  to  carry  out  the  plan 
contained  in  the  report  of  the  Chief  of  Engineers  for  Eighteen  hundnMl  an<l  ei^ihty- 
six  for  the  improvement  of  that  harbor,  to  be  pai<l  for  a«  appr<»i»riatioiiK  may  fiv»m 
time  to  time  be  made  by  law. 

Pro]>osals,  to  be  opened  December  27,  181M),  for  i)ertbrming  the  work 
were  invited  by  public  advertisement  of  00  days. 

xVt  the  openingof  projuisals  t he  lowest  bid,  that  of  John  II.  IMooney  and 
Augustine  M.  Newton,  of  New  York,  was  iU'cepted  for  constru<ting  mil- 
way,  including  trestle,  and  for  furnisliiiig  sandstone  ripraj*  and  granite 
l)locks  in  plare.  (Please  sec  abstract  of  proi)Osiils,  A,  herewith.) 
Mooney  and  Newtcm  failed  to  enter  into  the  required  contract,  and,  in 
<'onse(|uence,  the  work  was  r<»advertised  February  28,  under  tlie  same 
si)eciHcati(>ns  as  before,  proposals  to  be  opened  March  30.  The  (contract 
for  constructing  railway,  inchuling  trestle,  and  for  furnishing  sandstone 
riiirap  and  granite  blocks  in  place  was  awarded  to  CVr<mnor,  Laing  & 
Smoot,  of  Dallas,  Tex.,  they  being  the  hnvest  bidders  for  the  aggregate 
of  the  three  items.     (8ee  abstract  of  proposals,  B,  herewith.) 

The  contract  was  approvecl  June  2  last. 

Congress,  by  act  ajiproved  March  .'5,  1891  (sundry  civil  bill),  apinx)- 
priated  the  sum  of  $(KH),000  for  continuing  the  im])rovement,  thus  mak- 
ing $1,100,000,  less  contingencies  of  inspection  and  engineering,  avail- 
able for  the  work. 

It  is  proposed  to  commence  work  under  the  contract  in  extending 
the  south  jetty.  By  the  terms  of  the  contract  delivery  of  material 
must  begin  not  later  than  August  1  next. 

A  small  force  of  contractors'  men  commenced  June  20  u|)on  repairs 
to  the  existing  track  on'  the  jetty  in  order  to  admit  of  ccnist ruction 
trains  passing  over  it. 

For  the  statement  of  shipments  from  Galveston,  c<mtained  in  the 
table  of  (*ommercial  statistics  for  the  year  ending  June  30,  1890,  hereto 
ai)peuded,  I  am  indebted  to  Mr,  Julius  llunge,  presidcMit  of  the  Galves- 
ton Cotton  Exchange.  F(n'  tlie  nund)er,  character,  and  tonnage  of 
vessels  entered  and  ch»ar(»d  for  the  same  ])eriod  a^'knowledgment  is 
due  Mr.  N.  W.  Cuney,  coHcctor  of  the  junt.  The  statistics  for  this 
work  and  others  in  charge  of  tliis  oilice  were  cimipiled  by  Mr.  Elliott 
Jones,  chief  clerk. 

The  I'omparative  tables  of  statistics  herewith,  to  which  attention  is 
invited,  show  that  the  shiimients  of  cotton  have  increase<l  from  8r>;{,00(» 
bales  or  22,3,480  tons  in  1890  tol,114,i:i;U)ales  or2r)8,ai8tonsinlS91,and 
that  the  total  tonnage  of  vessels  entered  and  cleared  has  increasexl  from 
904,372  tons  in  1890  to  1,073,920  tons  in  1891,  a  net  incaease  of  109,548 
tons. 

Tot;il  expended  on  tlie  iinprovenitMit  under  nH  projeets  tc»  Jnne  IHO,  in- 

eluHive,  1890 sf2, 15S.  R47.  41 

Exi>end«'d  on  tlie  preHiMit  i>rojeet  to  J nne  'M\  181K) 680,  JW4.  39 

Expended  on  the  project  to  June  30.  1891 796,017.88 
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PMMJIh.  by  A.  mn  4  n.,  •§«•..  M. 


^e/  Jjinjey         0         * 
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Tbe  contract  entered  into  in  for  the  entire  work,  and,  aectordin^  to  its 
terms,  the  work,  inchidin^  delivery  of  material  in  place,  must  be  vigor- 
ously pushed  at  such  rate  that  the  contractors  shall  earn  not  less  than 
$1,000,000  per  year,  provided  appropriations  to  that  extent  or  at  that 
rate  are  made  by  Congi-ess. 

It  is  recommended  that  the  sum  of  11,000,000  be  apjn-opriated  for  the 
fis<*al  year  ending  June  30,  1893,  for  (continuing  the  ini])rovement,  most, 
if  not' all,  of  which  sum  to  be  applied  to  work  on  the  projected  north 
jetty. 

Originany  eHtiiiiated  cost  of  the  work  an  reviseil  in  1KS6 $8,  47S,  <X)0 

Aj»u:i**'gate  amount  appropriated  to  July  1,  1891 3,  87S,  (HJO 

Total  amount  expended 2. 27;^,  920 

In  addition  to  this  there  was  expended  the  sum  of  ^  100,000  snbscribed 
by  the  city  of  Galveston  in  isa3. 

The  work  is  located  in  the  collection  district  of  (ialvcwton.  The  nearest  li«;ht- 
houHes  are  at  Holivar  Point  and  Fort  Point,  at  entrance  to  (ialvcston  Hny. 

The  amount  of  reviMine  collected  at  the  port  of  G.'ilveston  for  the  tiscal  v«'ai'  en<l- 
ing  June  30,  1891,  was  !|?174,489.92. 

^Ibfiiract  of  appropriaiioHM  made  hif  CoHtjrvHH  for  improriuf/  harbor  at  <iaIr<sloii,  Tvjr. 

Bv  aet  approved — 

.July  II,  1S70 ^ *.f2.\0(H) 

March  3,  1871 "20,000 

June  10,  1872 '  :M  .  OOf  > 

June  23,  1874 tiOJXK) 

March  3,  1875 .• 1  r>o;  000 

August  14,  187(i 142,000 

June  7,  1878 75,000 

June  18,  1878 50,  (XK) 

March  3,  1879 , 1 00, 000 

June  14,  1880 .- 175,000 

March  3,  1881 250.000 

March  4,  1882 100, 000 

Bv  act  passeil  August  2,  1882 :W0, 000 

By  act  approved  August  5,  1886 3(K).  000 

Bvactof  August  11,  1888 500.000 

By  act  approved  St^ptemher  19,  1890 500, 000 

By  act  approved  March  3.  1891 600, 000 

Total : 3,378,000 

Money  Htatement, 

July  1,  1890,  balance  unexpended $119, 152. 59 

Amount  appropriated  by  act  api)roved  September  19,  1890  ^ 500, 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  lNi>l 600, 000.  (X) 

1, 219, 152. 59 
June  30,  1891,  amount  expended  during  tiscal  year 1 15, 073. 49 

July  1,  1891.  balance  unexpended 1,104,079.10 

July  1,  1891,  outstanding  liabilities $2, 372.  C>3 

July  1,  1891,  amount  covered  bv  uncompleted  contracts  11,040.000.00 

1,042,372.63 

July  1,  1891,  balance  available 61.706.47 


'Amount  (estimated)  required  for  completion  of  existing  i»ni,jeet  ...     5, 100.000.00 
Amount  that  can  be  protitablv  expended  in  fiscal  vear  ending  .June 

30,  1893 .* ' 1,000,000.00 

Subiuitted  in  compliance  with  requirements  of  sections  2  of  river 
and  harbor  acts  of  1866  and  1867. 


*  These  appropriations  were  mostly  expended  in  small  dredging  operations  prior 
to  the  adoption  of  the  jjroject  of  1874. 

t  Sixty  thousand  dollars  reserved  from  the  appropriat^ions  of  September  19,  1890, 
and  March  3,  1891,  for  contingencies  of  engiuocriug  and  Inspection. 
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187G   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S  ARMY. 

A. — Abstract  of  propottaU  for  improriittf  ntlrance  io  (iufmttoH  Harbor,  Tejras,  reveived  f» 
respoiMe  to  advertisement  dated  October  £5,  1890.  and  opened  by  Maj,  Chas.  J,  AUew, 
Corps  of  Engineers,  at  Galveston,  Tex,,  December  if7,  IS'JO, 


In  the  sonth  Jetty: 

Sandstone  riprap 

■  Sandstone  blockt*.  |  to  1  ton  eaoh  . . 
Sandstone  blockH,  1  to  2  tons  each  . 
Sandstone  blo<-kA,  2  to  5  tons  each . . 
Sandstone  block  ^t.  5  to  10  tons  each . 
ronorote  blocks.  5  to  10  tons  eacli . . 
Sandstone  blocks,  10  tons  and  over, 

each 

(.'oncreto  blocks,  10  tons  and  over, 

oacli 

Granite  riprap 

TtranUe  bhicks,  J  to  1  ton  each 

(franite  blocks,  1  to  2  tons  each 

(Tranite  blorks.  2  to  5  tons  each 

( J  rani  I  e  ldm*k».  r>  to  10  tons  ejieh. . . 
Concreto  lilm'ks,  5  to  10  tons  «'ach. . 
(franit«  blocks,  10  tons  and  over, 

each 

Concrete  blocks,  10  tons  and  over, 

cacli 

In  the  north  jetty: 

Sandstone  riprap 

Sandstone  blocks,  J  to  1  ton  <vich  . . 
Sandstone  l)hH<kH,  1  to  2  Iuiih  each. . 
Sandstone  bhx'ks.  2  to  5  tons  e4ich . . 
Sandstone  blocks,  5  to  10  tons  each . 
Concrete  blocks,  5  to  10  tons  e;uh . . 
Sandstone  blocks,  10  tons  and  over, 

each 

Concrete  blocks*,  10  tons  and  over. 

oach 

(iranit*"  riprap 

<  Tranitc  blocks,  |  to  1  ton  each 

(iranite  bloi-ks,  1  to  2  tonn  o-nh 

(iranitc  blwks, 2  to  r>  tons  (neh  . - . 
(iranite  blorks, 5  to  10  ton?* each . . . 
Cone  rote  bhx'ks.  5  to  10  lon.H  each. . 
Granite  blo<iks,  10  tons  and  ov^r. 

each 

Concrete  blocks,  10  tons  and  over, 

each 


1.  Barney  Lantry,      2.  E(l\(ard  H. 
Strong;  Cily,  *   ,  Gayiior,  Boston, 
Kans.  Mass. 


3.  John  H. 
Mooney,  Atimin- 
tlne  M.  Newfun, 
New  York,  N.  Y. 


In  the  south  jetty: 

Sandstone  riprap  -"JO.  m\\ 

Sandnt one  blocks,  J  to  1  ton  each 1 ,  (mh) 

Sandstone  bhxkH,  1  to  2  tons  eaeli 1 .  »(H) 

Sandstone  blocks,  2  to  5  tons  ea<  li j      1 .  <n)0 

S.ind8tone  block«.  fi  to  10  tonn  ijn-li inn.  000 

('onrrele  bl<MkH,  Ti  to  10  ton.s  J«arli  Hi.'.  <hW) 

Siindstone  blorkH,  10  tonn  andovi  r.  <  iicli 7  <i(M> 

( !oucivto  blocks,  10  tons  and  «iver,  eaeli 7,  <HHt 

( 1  rnnite  riprap '-20,  (M»n 

(Jnmite  blocks,*  to  1  ton  eadi  IJMMI 

(iranito  blocks,  1  to  2  tons  (luli  1.  0<)0 

Granite  blocks,  2  to  5  tonn  .wli '       1 .  oc.o  ! 

Granite  blOi'kH.  5  to  10  tons  ea.h  '  10.-..0<M)  ; 

(!oncrete  blocks,  Tito  in  tons  «nrh Id.'.,  ruH)  | 

<;ranll«'  bbH-kt*.  10  tons  and  ovrr.  each    7,  <*0U 

Concrete  bbH-kn.  10  t<rt is  iuid  over,  ca<;li    7, 000  , 
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APPENDIX  U REPORT  OF  MAJOR  ALLEN. 


1877 


A- — Ahttlraoi  ofpropoaaU  for  improving  entrance  to  Galveston  Harbor ,  etc. — CoiiHuuecl. 


ArtlolM. 


4.  N.  H.  Bicker,       No.  5.  Jdo.  F. 
proBidcnt  Soutlieni|  O'Connor,  Jofle]>1i 
'  OonRtrnctiou  Co.,  .  Laiu^  Kd^^ar  K. 
Ton*.    I    Giilveaton,  Tex.    ,Snioot,L)alla8,Tex. 


j  Price.  I   Amount.     Price. 


In  the  north  Jetty: 

Sandatone  riprap  

SamdHtono  blocks,  |  to  1  ton  eacli 

Sandatone  blocks,  1  to  2  tonH  each 

Sandstone  blocks,  2  to  5  ton.<t  eacli 

Sandstone  blocks,  5  to  10  tons  each 

Concrete  blocks,  5  to  10  tons  catli 

Sandstone  blocks,  10  tons  and  over,  each. 
Conorete  blocks,  10  tons  and  ovit,  each. . 

Granite  riprap 

Gkaniteblocka,  |  to  1  ton  each 

Granite  blocks,  I  to  2  tons  each 

Granite  blocks,  2  to  5  tons  each 

Granite  blocks,  5  to  10  tons  eaeh 

Concrete  blocks,  3  to  10  tons  each 

Granite  blocks,  10  tons  and  over,  each 

Concrete  blocks,  10  tons  and  over,  each. . 

Bailway  and  trestle 


518,000 
2,  200 
35, 000 
49,000 
82.000 
82, 000 
75,000 
75,000 

518, 000 
2.  200 
35,0OU 
49,000 
82,000 
82.000 
75,000 
75,000 
Fett 
34,500 


$2.96 
2.96 
2.90 
2.96 
4.77 
7.50 
4.77 
7.50 
4.77 
4.77 
4.77 
4.77 
4.77 
7.50 
4.77 
7.50 

3.90 


Total  for  sandstone  and  railway 
Total  for  granite  and  railway  . . . 


I 


.  53.^,  280 

0.512 

103, 600 

145,040 

391.140 

61  r..  000 

357, 750 
562,500 
!,  470. 860 
10.494 
106,950 
233, 730 
391, 140 
615, 000 
357, 750 
562,500 

127,650 


3.775.542 
5,272,774 


$2.95 
2.95 
3.00 
3.15 
3.40 
8.55 
3.75 
8.75 
7.25 
7.25 
7.40 
7.60 
7.75 

11.35 
8.00 

U.60 

4.55 


Amount. 


$1,528,100 
6,490 
105,000 
1S4, 350 
278, 800 
701,100 
281,250 
650.250 
3, 755, 500 
15,950 
259,000 
372,400 
635,500 
930,700 
600,000 
882,500 

156,976 


3, 552, 316 
8, 282, 325 


Bid  No.  1,  accompanied  by  letter  qualifying  bid  on  sandstone.  Bid  No.  3,  lowest,  acceptance  recom- 
mended for  sandstone  riprap,  granite  blocks  and  railway.  Amount  available,  $500,000  (less  office  and 
inspection  expenses),  appropriated  by  act  of  September  19, 1890. 


B. — Abstract  of  proposals  for  improrlng  entrance  to  Galveston  Harbor  ^  Texas,  received  in 
response  to  advertisement  dated  February  28, 1891,  and  opened  by  Maj.  Charles  J.  Alien, 
Corps  of  Engineers,  at  Galveston,  Tex.,  March  SO,  ISOl. 


Articles. 


Tons. 


i  1.  SamuelHawks, !  2,  John  P.  Nelson,!  \?;/'^2J2Lf 
■       New  York.       ,     San  Autonio.         ^^.f,:.;  iJl^ ' 


I  Price.  I  Amount.     Price.    Amount.    Price.    Amount. 


In  the  south  .iVtfy : 

Sandstone  ripnip 

Sandstone  bhK'.ks,  |  to  1  ton  each. 
Sandstone  blocks,  1  to  2  tons  each. 
Sandstone  bl<»cks,  2  to  5  tons  each . 
Sandstone  blocks,  5  to  10  tons  each 
Concrete  blcicka,  5  to  10  tons  each  . ' 
Sandstone  blocks,  10  tons  and  over  . 

each I 

Concrete  blocks,  10  tons  and  over  i 

each 

Granite  riprap ' 

Granite  blocks,  |  to  1  t«n  each | 

Granite  blocks.  1  to  2  tons  each 

Granite  blorks.  2  to  5  tons  I'urli 

Granite  blwkH,  5  to  10  tons  each. . . 
Concrete  bhicks,  5  to  10  tons  eatii. . 
Granite  blockH,  10  tons  and  over 

each 

Concrete  blocks,  10  tons  and  over  i 

each ' 

In  the  north  jetty : 

Sandstone  riprap 

Sandstone  blocks, }  to  1  ton  each . . . 
Sandstone  blocks,  1  to  2  tons  each . . 
Sandstone  bliH'ks,  2  to  5  tons  each . . 
Sandstone  blocks,  5  to  10  tons  each . ; 
Concrete  blocks,  5  to  10  tons  cnch . .  i 
'  Sandstone  blocks,  10  touH  and  over  ' 

each 

Concrete  blocks,  10  tons  and  over  i 

each 1 


220.000  I  $2.70  I    $594,000 

1.000  2.70  I          2.700 

l.OiM)  l70    ■        2.700 

1. 000  2. 70             2. 700 

la'j.  im)  3.  m       3i.">,  (mio 

105.000  4..'»7  ,      47\S8.">0 


$2.39 
2.40 
2.4,'i 
2. 50 
4.51 
7.00 


7,000  ■    3.25 


22,  750       4. 65 


7,000 

220,000 

1.000  ' 

l.WMI 

1.000 

IftVOCHi 

10.3, 000 


4.57 
4.57 
4. 57 
4.  57 
4.  57 
4.  .'i7 
4.57 


7, 000       4. 57 


7,000 


4.57 


31.990 

1, 0O5, 400  , 

4.570 

4. 570 

4. 570 

479.  >O0 

470,  K.V) 

31,090  , 

81,990  I 


618,000 

2.40 

l,24n.20t» 

2.45  1 

2,200 

2.40 

5. 2^0 

2.45  1 

35.000 

2.40 

84.  000 

2. 5-> 

49,000 

2.90 

142.  lUO 

2.00 

82.000 

3.00 

246.  000 

4.61 

82,000 

4.30 

352,  600 

7.00  1 

75. 000 

3.25 

243,  750 

4.75 

75,000 

4.30 

322,500 

7.50  , 

$525,  SOO 

2,400 

2,4.'i«  , 

2..'i00  ! 

473,  ,550 

735,000  ; 


$2.47 
2.47 
2. 47 
2.47 
2.47 
2.47 


32,550  ,    2.47 


7.:>0 
4.40 

4.:.i  I 

4.  51 
4.51 
4. 51 
7.00 

4.65 

7.60  ' 


52, 500 

OO.**.  000 

4. 510 

4, 510 

4,510 

473, 550 

735,000 

32, 550 

62,500 

1,269,100  ' 

5,390  I 

89.250  I 

127.400 

378,  020  ' 

574.000  ' 

:ri«,2.50  I 

I 

562,500  I 


4. 75 

3.65 

4.11 

4.11 

4.11 

4.60  I 

4.60 

4.60 

4.60  I 

2.47 
2.47  , 

2!  47  I 

2.47 

2.47 

2.47  I 

4.75  j 


$543, 400 
2. 470 
2, 470 
2. 470 

2.'.9.  :v»u 

259,350 
17,200 

33,250 

803,000 
4,110 
4, 110 
4, 110 

48:{.  000 
483,  000 

32. 2lK) 

32,200 

1, 279, 460 
5, 434 
86. 4.50 
121,030 
202,  .540 
202,540 

185, 250 

356,250 
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1878      REPORT   OF   TnE   CHIEF   OF   ENOINKERS,  U.  8.  ARMY. 

B. — Ahnfract  of  proposaU  for  improviHg  entrance  to  (iatve$ton  HarhoTy  etc. — Continued. 


1.  Rarouel  TlawkA. 
....  ».  New  York. 

Articleft.  |    Todh. 

I  Vrivi".    .V  mount. 

Ill  the  north  jHty—Coutiuued.  '  , 

GraniU' riprap 7. :..  r.l8,0(Kl  $4. 27   ri, 211.  WW 

(f  raiiite  blotkn.  |  to  1  ton  VM'h 2. 2(KI  4. 27  :  »,  394 

(irauite  blm-ki*.  I  to  2  tona  each .')5,  (KK)  4. 27  149.  ATM 

(f  ranite  block.s.  2  to  5  t«ua  t^nch ....  49.  (MM)  4. 27  209. 230 

(f  runite  bl«MkH.  .*>  to  10  toua  eai'h . . .  X2.  UM)  4. 27  'XM,  140 

Conereto  bUM'kn.  5  to  10  tona  each . .  K2. 000  4. 27  |  350, 140 
trranite  bloekH.  10  tons  and  over 

eiub 75.000  4.27  320,2ri0 

Coucn-t*'  bl<K-kt».  10  tona  and  over 

each 7.'».(>tJ0  4.27  i  320.2r)0 

Lin. /eft. 

I^ilway  and  tJeatle 34,300  4.<K)  I  188,000 

Total  for  aandatone   and  railway 3. 042, 180 

Total  for  prauite  and  railM-ay ,  4, 919. 274 

Total  l\>r  Huudrttone   riprap"  granite 

IdmkH,  and  railway !  3, 539, 214 

Total    for  aandHtonV     ripra))     and 

bloc k.s  under  2  toDH.frranite  blocks  '  ' 

2  tons  and  over,  and  railway 3. 483, 910 


2.JohnP.Nelaon. 
San  Antonio. 


3.  ]t.  Lantry  & 
Son  a.   Strung 
City.r 


Price. 

Amount. 

$1.942.:iOO 
10, 142 
101.3.'iO 
225.  HBO 
37H.  02ft 
013.000 

Price. 

$3.81 
4.27 
4.27 
4.27 
4.74 
4.74 

Amount. 

■ 

13.75 
4.61 
4.61 
4.01 
4.01 
7.50 

$1,973.5W 
9,394 
149.450 
209.230 
388w6«) 
38)4. 6t«0 

4.70 

3.V2.  .'lOO 

4.74 

3.VI.500 

7.55 

5<W,  250 

4.74 

355.500 

3.05 

136,275 

4.10 

141.450 

:i74ooTo:i."i 

4, 694. 307 

2.849.064 
4..VI7.814 

3,578,707 



3,e04.0»4 

Articles. 


Tona. 


4.  Ileurv  Bennett.   5.  John  F.  (iavn'ir, 
ToiM'ka.  KauH.       Fayetteville,\.  Y. 


Pric4».  1   Amount.     Price.     Amouni. 


In  the  Hout h. jetty : 

S«indHtone  ripriip 220, 

Stnidstone  blockH,  J  to  1  ton  each 1. 

S.sudHtone  blockM.  I  to  2  tons  each 1. 

SiindHlone  Idock.n,  2  to  5  tonn  each 1. 

Sandstone  blfH^ks.  5  to  10  tons  cu<*h 105. 

Concrete  blot'ks.  5  to  10  tons  each 10.\ 

Sandstone  bhH-k.H.  10  tons  and  over  each 

Conrrete  blocks,  10  tons  and  over  each 

(jranite  riprap 220. 


(Jranite  bloiks.  J  to  1  t<»n  each 1. 

Granite  bUK'k.s,  1  to  2  tons  each 1, 

Granite  bUK-ks.  2  to  5  tons  e«4'li 1 . 

Granite  blocks.  5  to  10  tons  ewh ia*>. 

Concri'te  bhH'ks.  5  to  10  tons  each 1(»5. 

Granite  blocks,  10  t«ins  and  over  each 7. 

Concreti*.  bbn-ks.  10  tons  and  t>ver  e»U'h 7, 

In  the  north  jetty: 

Sandstone  ripra|i 518. 

Sandstone  hhn-k.v.  \  to  1  ton  each 2. 

Sandstone  blm-kn.  1  lo  2  tons  each 35. 

Sandstone  bUM-ks.  2  to  5  (on.s  eacli 4  >. 

Sandstone  bUu-ks.  5  to  10  tons  cHch 82. 

Concn*te  blo<*ks.  5  to  1(1  tons  each 82. 

Sandstone  blm-ks.  10  tons  and  «)ver  e.'ich 75. 

Concrete  block.t.  10  tons  and  over  each 75. 

■    Granite  riprap 518. 

Granite  blm-ks.  2  t*>  1  ton  each 2. 

Granite  blocks,  I  to  2  tons  each 35, 

Granite  blocks.  2  to  5  tons  each i  4n, 

Granite  blocks.  5  to  10  tons  each 82. 

Concrete  blocks.  5  t<»  10  tons  each 82. 

(rrnnite  bUx-ks.  10  tons  and  over  each 75, 

Concrete  blocks.  10  tons  and  over  each 75, 

Lin. 

Railway  and  tivstle 34, 


000 
000 
000 
000 
000 
000 
000 
000 
(KM) 
000 

mMi 

(N)0 
000 
<MH) 
000 
000 

(MH) 
2«K) 
(KM)  ; 
(MMI 
(MM)  I 
(KM)  ' 
(MK) 
(KK) 
(MM)  ; 
2(N) 
0(K)  I 
(MM)  i 
000  I 
(HX)  i 
000  \ 
OiX»  ' 
ftet.\ 
500  I 


$2.30 
2. 30 
2. 30 
2. 40 
2.68 
4.40 
3.2t 
4.  75 
.3.76 
3.84 
3.84 
4.06 
4.23 
4. 40 

•4.78 
4.  75 

2.63 
2.63  , 
2.63  I 
2.82  I 
3.00  , 
4.73t 
3.57  ' 
.5.00 
4.09 
4.00  , 
4.09  ! 
4.29  , 
4.49  < 
4.73  ' 
5.00 
.5.{K) 

3.99 


$506,000 
2.300 
2,300 
2,490 
281,400 
462  "000 
22.680 
3.3.2.50 
827,200  i 
:».  840 
3,840 
4.060  , 
444.  1.50  { 
462.000  I 
33.460  ' 
33,  250 

1,362.340  I 
5.786 
92.050  ' 
138. 180  , 
24fc,0(H)  , 
387,860 
267,  750  ; 
375,000  , 

2.118.620  ■ 
8.998  ' 
143. 1.'k)  I 
210.210  I 
3tJ8, 180 
:i87.  J-OO 
375. 000 
375, 000 


$2.75 
3. 20 

3.:w 

3.  .50 
4.50 
.5.00 
5.  (K) 
5.00 
4.70 
4.70 
4.70 
4.70 
4.70 

4.70 
6.00 

2.45 
3.00 
3.00 
3.00 
4.50 
5.00 
5.00 
6.00 
4.40 
4.40 
4.40 
4.40 
4.40 
5.00 
4.40 
6.00 


137,655       4.00  I 


Total  for  aandstone  and  railway i 3, 066  031 

Total  for  ^n^nitc  anil  railway ' l  4, 078,  :;6  { 

Tiital  for  sandstone  rijirap.  i;ranite  blocks,  and  rail-  i  ' 

wav ' I  3.600.881 

Tot.aI  for  sandaton<«  riprap  and  blocks  under  2  tons  | 

and  fcranite  Idocks  2  tons  and  over,  and  railway |  3. 543. 491 


$605,000 

3,200 

3,300 

3.500 

4?2,500 

525,000 

35.000 

35,000 

l,0;j4.000 

4,700 

4.700 

4.700 

493,500 

577,500 

32.900 

42.000 

1. 209, 100 
6,600 
10.V000 
147.000 
309.000 
410,000 
•  375,0)0 
450,000 

2,279.200 
9,6;r0 
154.000 
215,600 
360.800 
410.000 
330,000 
450.000 

13f(,00O 

3,332,300 
5.061,780 

3,  <i22, 689 

3, 567,  700 
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B. — Abstract  of  proposals  for  improving  eiiira nee  to  (ialntifon  Ilarhor,  etc. — Contiiiuecl. 


Articles. 


In  the  aouth  jetty: 

SandHtonv  riprap 

Sandstone  blocks,  J  t«  1  ton  each 

Sandstone  blocks,  1  to  2  tonn  eaeh 

SiUidstone  bhn'ks,  2  to  5  tons  each 

Sandstone  blmks,  5  to  10  tons  j'Hch 

Concrete  blocks,  5  to  10  toUM  ej*cli 

Sandstone  blo<>ks.  10  tons  and  over  each  . 

("oucrcte  blocks,  10  tons  and  over  eaeli  .. 

Granite  riprap 

(irauite  bhs^ks,  |  to  1  ton  each 

Granite  blo<'ks,  1  to  2  tons  each 

Gniuite  blocks,  2  to  5  tons  each 

Granite  blocks,  5  to  10  tons  each 

('oncrete  bl(x;ks,  5  to  10  tons  each 

(iranite  blocks,  10  tons  and  over  each  . . . 

Concrete  blocks,  10  tons  and  over  ea«'h  . . 
In  the.  north  jetty  : 

Sandstone  riprap 

Sandstone  blocks, }  to  1  ton  each 

Sandstono  blocks,  1  to  2  tons  each 

Sandstone  blocks,  2  to  5  tons  each 

Sandstone  blocks,  5  to  10  tons  each 

Concrete  blocks,  5  to  10  tons  each 

Sandiftone  blocks,  10  tons  aiulovcr  each  . 

('oucrete  blocks,  10  tons  and  over  each  . 

Granite  riiirap 

(Granite  blocks,  J  to  1  ton  each 

Granite  blocks.  1  to  2  tons  eacli 

Granite  blocks,  2  to  5  tons  ea<"h 

(iranite  blocks,  5  to  10  tons  eacJi 

Concrete  blocks,  5  to  10  tons  each 

(iranite  bhH^ks'.  10  tons  and  ovi*r  t-ach  . . . 

('oncrete  bl<M;ks,  10  tons  and  over  each  . . 

Railway  and  trestle 


Tons. 


I  6.  Kicker,  I.ee  & 

Co.,  GalvesNiu, 

Tex. 


7.  ()'(.onnor,  Linun 

JSc  Sni<M>t,  Dull:(H. 

Tex. 


Price.     Anumut.     J  Vice. 


000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000  I 

000 

000 

000 


518, 

2, 

35, 

i     49. 

S2. 

«2, 


518. 

£. 

40. 

H2. 

'     82. 


Lilt. 
.      34, 


000 
200 
000 
000 
000 
000 
000 

ooo 

000 
200 
000 
0(K) 

mw 

000 
,000 

000 
feet 
,500 


$2.70 
2.70 
2.70 
2.70 
3.00 
5.00 
3.00 
5.00 
4.00 
4.20 
4.20 
4.20 
4.75 
5.25 
4.70 
5.25 

2.50 
2.50  I 
2.50 
2.50  I 
3.00 
5.00  ' 
3.00  , 
5.00  ! 
3.90  I 
3.90 
3.90  I 
3.90 
4.  OH 
5.25 
4.  OS  I 
5.25  I 

4.00  ' 


$.'>94, 000 

2.  700 

2,700 

2,700 

•  315, 000 

525,000 

21.000 

35, 000 

880,000 

4,200 

4,200 

4, 200 

493. 500 

561,250 

32,900 

30,  750 


1,295,000  . 
5,500  i 
87,l»00 
122,500  I 
246,000  i 
410.000  I 
225.000  I 
375, 000 

2,020,200  • 
8. 580 
136, 500 
191,100  , 
334,560  i 
430,500  j 
306.000 
393,750  ' 


$2.45 
2.  .70 
2.55 
2.05 
2.75 
5.00 
2.80 
5.-25 
4.00 
4.05 
4.10 
4.15 
4.25 
6.00 
4.40 
6.25 

2.45 
2.50 
2.55 
2.65 
2.75 
5.00 
2.80 
5. 25 
4.00 
4.05 
4.10 
4.15 
4.25 
0.00 
4.40 
6.25 


138,000  ,     4.00 


Total  for  sandstone  and  railway 

Total  for  granite  and  railway 

Total  for  sandstone  riprap.' tp-auite  bIiK>kH.2ind  niil- 

wav 

Total  for  sandstone  riprap  and  blocks  unilcr  2  tons, 

granite  blocks  2  tons  an«l  over,  and  railway 


3. 057,  GOO 
4, 553, 940 

3, 542. 740 

3,487,660 


Amount. 


539,  OOO 

2.  .".00 

2. 550 

2,  &'»0 

288,  750 

525, 000 

19, 600 

36, 750 

880,000 

4, 050 

4,100 

4,150 

446, 250 

630,000 

30,800 

43,750 

1, 269, 100 
5, 500 
89. 250 
129, 850 
225, 500 
410,000 
210. 000 
393, 750 

2, 072, 000 
8.910 
143. 500 
203, 350 
348,500 
492, 000 
330, 000 
468, 750 

138,000 

2, 922.  250 
4, 613.  610 

3,469,710 

3, 408, 950 


Bid  No.  7,  lowest.  Acceptance  reconiuiended  for  sandstone  riprap,  i^anite  blocks,  and  railway. 
Amount  available  $1,100,000  (Ii'H.^i  oflicf  and  inN]Nn-tinn  expcnscH).  nppropriattMl  as  follows:  Klver  and 
harbor  act  of  Septtuiber  19, 1890. $500,000:  sundrv  civil  act  of  Manh  3. 1891, $600,000. 


REPORT  OF  FIRST  LIEUTlvNANT  WM.   C.   I^NGFITI',    CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Galveston f  Tex,,  June  30 y  1891. 

Major:  I  liave  the  lionor  to  Rubniit  tlie  followinjr  progreHH  re])ort  on  the  tidul  ob- 
servations of  Galveston  Bay  for  the  iiHcal  year  enditiu;  June  30,  1891: 

The  Rollover  Range  was  diseontinued  during  the  latter  part  of  January,  1891.  The 
gatigen  at  Hanna  Reef,  Ked  Fish  Soutli,  and  Ked  Fish  North  were  diMcontinued  the 
latter  part  of  this  month,  thus  leaving  going  at  the  present  time  the  gauges  at  Gov- 
eniinent  Wharf,  the  (Jorge,  and  Bar.  It  is  thought  that  sufficient  record  has  hetm 
obtained  from  the  other  gsiuges,  and  that  these  three  gauges,  costing  nothing  for 
keeper.s,  will  furnish  record  of  more  than  sufficient  value  to  pay  for  tlie  slight  ex- 
l»euse  of  maintenance. 

The  preci.se  level  party  mentioned  in  my  last  report  succeeded  in  connecting  the 
zeros  c»f  the  (iorge  antl  Hanna  Reef  gauges  with  tlie  adopted  bench  mark  ou  the 
Heudley  Btiilding,  thus  practically  conneting  these  two  with  the  Government  Wharf 
gauge. 

Before  presenting  such  <lata  as  I  liave  l)een  able  to  compile  from  the  platted 
lecordR,  it  will  be  well  to  state  in  some  detail  the  extent  of  record  available  from 
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(>nr1i  ^:in|X'('«  i>K  till***  var'u'M  very  luiu'li  from  ^uiigo  to  ^iiu^(>.     ThiK  riiiioiint  tor  eavh 
gjuigc  is  n8  IoIIii^vk: 

Itound  Point. — From  Mny,  1887,  to  March,  1890,  of  which  about  15  months'  recurtl 
is  lost. 

.  Morgan  Point, — ^From  May,  1887,  to  March,  1890,  of  which  about  8  months'  recoini 
is  lost. 

JRoUorcr, — From  May,  1887,  to  l)t»cember,  1890,  of  which  about  14  months'  reconl  h 
lost. 

Hfd  Fhh  Xorth. — ^From  July,  1889,  to  December,  1890,'  of  wbi»*h  about  5  luonths' 
roctml  is  loAt. 

7iV</  Fixh  South. — From  July,  1889,  to  December,  1890,  of  which  abont  6  nuintlis* 
ree«»rd  is  lost. 

Hanna  lice/. — From  July,  1889,  to  December,  1890,  of  which  about  3  months'  reconl 
is  ]o»t. 

(iorernment  Wharf, — From  May,  1887,  to  Dccemlier,  1890,  of  which  about  4  luontlis' 
record  is  lost. 

Gorge. — From  April,  1890,  to  December,  1890,  of  which  about  1^  months*  record  is 
lost. 

Bar. — ^From  April,  1888,  to  December,  1890,  of  which  about  19  mouths'  record  i.N 
lost. 

The  losses  of  records  thus  shown  are  due  to  stoppages  of  the  gauges  or  to  doubts 
as  to  the  accuracy  of  the  records  either  as  to  time  or  to  fluctuation. 

The  tides  have  as  usual  been  divided  into  three  classes,  called  respectively  the 
great  declination  tides  (G.  D.  T.),  the  small  declination  tides  (S.  D.  T.),  and  the  in- 
termediate tides  occurring  between  these  two  (I.  D.  T.).  The  first  class  occur  when 
the  moon's  declination  is  Targe  and  show  as  one  large  tide  in  tlus  24  hours.  The  sir- 
ond  class  occur  near  the  time  of  the  moon's  nodes  and  show  as  two  small  tides  every 
24  hours.  The  intermediate  tides  are  those  occurriug  in  the  passage  from  one  of 
those  classes  to  the  other.  The  result  obtained  by  combining  all  the  tides  are  also 
usually  given  (M.  T.). 

It  is  now  proposed  to  discuss  in  some  detail,  with  the  aid  of  the  precise  level 
determinations,  the  values  of  the  relative  elevations,  which  have  heretofore  been 
assumed,  of  the  zeros  of  the  various  eauges. 

In  1872-3  Mr.  H.  C.  Ripley,  then  United  States  Assistant  Engineer,  determined  by 
observations  that  the  water  table  of  the  northeast  comer  of  tlie  Hendley  bnndiug, 
of  this  city,  was  6.879  feet  above  the  plane  mean  low  tide,  and  this  has  been  the 
adopted  plane  of  reference  since  that  date,  being  easily  established  by^  means  of  the 
above  bench  mark  for  any  gauge  near  the  city.  But  when  gauges  were  establishes! 
at  various  points  of  the  bay  it  became  necessary,  in  order  to  have  a  uniform  plane  of 
reference,  to  find  the  elevations  of  their  zeros  referred  to  the  adopted  plane.  As 
level  lines  were  generally  out  of  the  question,  this  has  usually  been  done  by  nsin^ 
Mitchell's  rule,  which  is* based  on  the  assumption  that  the  average  ]>lane  of  liigh 
water  at  any  given  gauge  will  be  as  much  higher  or  lower  than  the  plane  of 
high  water  at  a  second  gauge  as  its  average  plane  of  low  water  is  lower  or 
higher  than  the  average  plane  of  low  water  at  the  second  gauge.  In  other  words, 
it  assumes  that  the  maxima  and  minima  at  all  gauges  are  syuim«'trically  (daced  with 
reference  to  the  same  plane.  Heni*e,  having  established  this  jdaue  at  any  one  gaugt^ 
and  having  given  the  readings  of  the  eorresponding  tidal  maxima  and  minima  at  the 
various  gauges  (including  the  known  one),  the  determination  of  the  elevation  of  the 
zeros  becomes  a  simple  matter.  But  if  this  assumjitibn  is  not  true  tln^  results  from 
the  rule  will  be  crronet>us.  It  becomes  then  a  matter  of  importance  to  detemime 
how  far  this  rule  can  bo  trusted,  llie  results  of  the  precise  levels  give  an  oppor- 
tunity to  make  this  determination,  partially  at  least.  For  this  purpose  a  series  of 
coniimrisons  was  made  between  the  3  gauges  (Government  Wharf,  Gorge,  and 
ilannu  Reef)  whose  zeros  have  been  conneeted  by  the  level  party,  and  the  resulting 
cornMtions  compared  with  the  true  corrections  found  by  the  levels.  The  errors  thus 
founil  are  j'onipiled  in  the  following  table.  But  it  is  evident  that  the  readings  of 
the  high  and  low  water  planes  at  each  gauge  give  sufficient  data  for  applying 
Mitehe-irs  rule,  if,  in  their  determination,  no  tides  were  omitted  at  any  of  the  gauges. 
But  Kupi»osing  that  the  omissions  at  the  various  gauges  would  counterbalance  one 
another,  I  litivo  applied  the  rule  to  these  readings  and  determhied  the  resulting 
errors.  They  are  given  in  the  table  with  the  others  specially  made,  the  column  of 
remarks  showing  whether  the  valne  was  deduced  trom  corresponding  tides  only,  or 
from  tletcrniiuation  of  the  high  and  low  water  planes  without  selecting  correspond- 
ing tides. 
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Table  1. — Errors  of  MiUhe1l*»  rule  for  daierniiniug  the  relative  tlvvuthm  of  zeroft  of  lUh 

gauges. 


Ganges  oompared. 


Gorge  and  Govern- 
ment  Wharf 


Gorge  and  Hanna 
Re«f 


Ilanna  Reef  and 
Gorernment 
Wharf 


Tide. 


G.  D.  T. 


•^9 


Fe€t. 
-0.18 
-0.16 
-0.10 
-0.10 
-0.10 
+0.01 
+0.02 
-0.06 


I.  D.  T. 


4 


30 


Feet. 
-0.11 
-0.12 
-0.12 
-0.08 
-0.16 
+0.01 
-0.04 
-0.07 


S.  D.  T. 


it 

II 


Feet. 
-0.13 
-0.10 
-0.01 


-0.00 
-0.13 
-0.05 
-0.11 


M.T. 


|5 


131 
179 
131 
174 

"m 


Feet. 
-0.14 
-0.13 
-0.00 
-0.08 
-0.11 
-0.05 
-0.03 
-0.08 


Remarks. 


Corresponding  tides. 

Do. 

Do. 

Do. 
H.  Sc  L.  water  plaiieH. 
Corresponding  tiden. 
H.  ic  L.  water  phuu>8. 

Do. 


An  inspection  of  this  table  does  not  show  that  anyone  kind  of  tide  possesses  any 
marked  superiority  over  the  others,  and  that  the  corrections  dodiice<l  from  the  ineau 
oi  all  the  tides  are  as  likely  to  be  correct  as  any,  for  where  the  true  correction  is 
unknown  we  can  not  tell  which  tide  wiU  give  the  best  result.  It  is,  of  course,  to  be 
expected  that  gauges  near  to  each  other,  and  those  situated  in  relatively  Hiniilar  posi- 
tions, will  give  better  results  than  others.  This  influence  of  relative  position  on  the 
result  is  shown  by  the  following  values  obtained  for  the  elevation  of  the  zero  of  the 
bar  gauge  when  compared  with  the  three  gauges  named : 

I'eet. 

From  Gorge  gauge,  mean  of  179  observations,  all  tides —0. 62 

From  Government  Wharf,  mean  of  179  observations,  aU  tides — 0. 49 

From  Hanna  Reef,  mean  of  174  observations,  all  tides —0. 54 

The  tides  used  for  the  first  two  values  are  the  same  as  those  used  in  comparing  the 
Gorge  and  Government  Wharf,  line  2,  in  the  above  table,  and  for  the  last  tlu»y  are 
the  same  as  those  used  in  comparing  Gorge  and  Hamia  'Reei)  line  4,  in  the  above 
table.  The  first  value  is  considered  the  most  accurate.  The  accuracy  of  the  result- 
ing connections  also  increases  with  the  number  of  observations.  This  is  illustrated 
by  the  fact  that  the  first  approximate  value  of  the  constant  for  the  Gorge  gauge  was 
ill  error  by  0.27  foot,  and  that  for  Hanna  Reef  by  0.21  foot,  both  being  based  on  a 
comparatively  small  number  of  observations. 

Applying  Mitcheirs  rule  then  to  those  gauges  whose  zeros  have  not  been  coimvcted 
by  precise  levels,  and  using  the  det^'rmined  planes  of  mean  hifj^h  and  low  water,  a 
new  and  more  accurate  value  of  the  elevation  of  their  zeros  relerred  to  the  adopted 
plane  of  reference  has  been  found.  These  elevations  and  those  found  by  the  aid  of 
levels  are  given  in  the  following  table: 

Table  2. — Elevaiionof  the  geroa  of  the  tide  gauges  in  OalvestanBayrefeiredto  the  adopted 

plane  of  reference. 


Gatige. 


I    of  zero   I 
eU.vfttion.;i^^„^j^„^ 


Bar 

Gorge 

(tovernineiit  Wharf 

KamiaReef 

Rod  Fish  SouCli 

Red  Fish  North 

Morgan  IVuot 

Koond  Point , 

llollover 


Feet. 
—0.40 
-2.90 
-a,  20 

+  o,«u 

-  3. 00 
—3.00 
-2.50 
-4.50  ' 
-3.24 


Remarks. 


Feet. 

—0. 62  I  By  com^rison  with  Gorge  gauge. 
—3,]  7  I  By  precise  levels. 
Standanl. 


—3.20 
+0.81 
-2.77 
-2.76 
-2.65 
-4.40 
-3.14 


By  precise  levels.  » 

By  comparison  with  Hanna  Reef  and  Government  Wharf. 

By  comparison  with  Red  Fish  Soiitli. 

By  comparison  with  Red  Fish  North. 

l>o. 
By  comparison  with  Hanna  Reef. 


These  values  of  course  remain  good  only  so  long  as  the  staff  gauges  remain  at  the 
same  elevations.     It  therefore  becomes  a  matter  of  some  importance  to  be  able  to 
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reprwluce  these  elevatioiiH  at  any  tiiue.  T^iis  has  been  remlere^l  posHihle  hy  |Mirtiti|< 
a  permanent  mark  on  or  near  caVh  tide  i^aufife  house  mid  determining  it?*  «'1«*\uri(m 
referred  t<»  the  adopted  p1nn<^  of  reference,  uHinji;  the  corrected  elevations  of  the 
zeroH  of  tlie  i;unj;e8. 

These  bencn-niarkM  are  as  folio wh  : 

In  March,  18S7,  at  Morgan  Point,  a  1-inch  iron  rod  3  feet  lonjf  was  driven  into  the 
l^round  at  tli|?  VVNW.  corner  of  the  main  j)art  of  John  Nelwm'H  houtjup,  the  eleva- 
tion of  the  top  of  which  wan  fonnd  by  Mr.  H.  (\  Kipley,  asHistant  en^neer,  to  be 
14.035  feet  above  the  pbme  of  reference;  the  (*lian^ed  value  of  the  K'^nge  coiTcction 
inakeH  this  14.045  feet  above  that  ]dane.  The  hoiihe  has  nince  been  nioveil  but  the 
rod  irt  Htill  there  and  can  eanily  be  found.  On  November  10,  1890,  a  new  l>ench-oi»rk 
was  eMtabliHhe<l  on  the  onp<mite  nide  of  4he  canal  b^v  Mr.  (i.  Ha^iall,  asaititant  enp- 
neer,  on  the  top  of  the  iron  rod  under  trian^ulation  Htati<»n  Morgan  Point,  who>e 
elevation  aa  determined  from  the  tirHt  bench-niavk  in  14.K»7  feet. 

At  Round  Point  and  Rollover  there  are  permanent  start'  jraujres  attached  to  tht* 
piles  of  the  ^auffe  houftes,  the  elevation  of  wlntm*  zeros  are  ;;iven  in  the  above  table. 

At  Reil  Fish  ?f<u*th  a  copper  nail  was  driven  into  the  southwest  pile  of  the  ^ii<;:ti' 
house  and  a  horlKontal  seratch  made  acroNs  the  head.  The  clcvati<m  of  thiR  si-or.- 
mark  is  6.56  feet  above  the  plane  of  relercu«'e.  An  exactly  simihir  bench-mark  wa^ 
put  on  the  southwest  pile  of  the  Red  Fish  iSouth  ti«le-j:auxc  housi*,  whose  elevarinn 
18  6.62  feet  above  the  idane  <»f  reference.  '  Small  pieces  of  sheet  lea<l  were  t4icket]  over 
them  to  protect  them. 

At  Hannas  Reef  a  pUvanized-iron  spike  was  driven  into  the  pile  of  the  house  near- 
est the  steps,  the  elevaticui  of  Mie  score  nuirk  on  the  head  beiu^  3.946  fw^t  above  the 
plane  of  referene<'.     A  piece  of  sheet  lea<l  was  tacked  over  the  spike. 

At  (ior^e  jirauj^e  a  copper  nail  was  driven  into  the  northwest  ]»ile,  of  which  the 
elevation  of  the  score  mark  on  the  head  is  7.839  feet  above  the  plane  of  reference. 
It  is  covered  as  the  others. 

At  the  Bar  ;;aujre  a  ])ermanent  bench-mark  has  been  placed  on  (uie  of  the  pib-* 
nearest  the  ladder,  the  elevatiiui  of  which  is  8.04  feet  abov«»  the  jdane  of  reference. 
A  coating  of  blaek  paint  was  put  (»n  around  the  mark  to  protect  it. 

The  (iovernment  Wharf  gauge  ran  always  easily  be  eoiniected  with  the  lM»nch- 
marks  on  the  llendley  Building,  «if  which  then*  are  two,  the  water  table  at  the 
northeast  corner,  elevation  6.879  feet  above  the  ]dane  of  reference,  and  a  copper 
b<dt  let  into  the  rorner  colunui,  «*levatiou  10.796  feet  above  the  idancof  reference." 

The  i>reiis.'  level  party  also  established  several  ])ermancnt  beneb-marks  both  on 
Galveston  Island  and  on  Boliver  Peninsula,  the  elevati<»ns  and  descriptions  of  whieli 
are  given  in  the  report  of  Mr.  (».  Bagnall,  assistant  engineer  in  charge  of  that  work. 

The  fuuilamental  assumptiim  of  Miti-beirs  rule  is,  as  stated  ftbove,  that  the  same 
horiziuital  plane  will  lie  midway  between  the  mean  hiuh  and  mean  low  water  innrkx 
at  all  the  gauges.  But  this  assum))ti(»u  has  been  shown  to  be  in  error  by  the  auu»unt*^ 
given  in  Table  1.  Now  if  at  the  three  gauges  whieh  have  been  c<mnec'te<l  by  preeist- 
levels  the  elevation  of  a  jioint  midway  between  mean  high  and  mean  low  water  Iw 
tbund  for  the  ditlerent  kinds  of  tiile  and  their  ditlerouci  s  taken,  these  should  e<|ual 
the  errors  found  and  thus  give  an  excellent  cheek  on  the  work.  In  the  following 
table  such  a  comimrison  is  given.  The  agreement  is  all  that  could  be  expected  when 
the  variable  nature  of  the  ti<les  and  varying  ett'ects  of  the  wind  at  the  diftVrent 
gauges  are  considere<l. 

Taiu.k  3. — Compariaon  hetmrH  (Jiffnencen  of  mid-lrrcl  and  errors  of  water  compansoM, 


(;.I).T. 


I.  D.T. 


S.  1).  T. 


M.T. 


GnngeH  compared. 


Gorgt>  ami  (t<»vi'rii- 
mciit  Wluirf 

Gorge  niid  liaiiimM 
Krcl 

litiiiiiMH    Itwl    and  , 
(rove  mm  cut 
Wharf 


i    DiflVr- 

'     flK'«>  of 

iiiid-h'vi'l. 


-0.1«  ' 


-0.17 


En  or  of  ■ 

wali»r    ' 

coinn.iri-  ^ 

HOA.         . 


Fcft.      I 

-0.  18  I 
-0.  UJ 
-   0.1.) 
—0.  10  i 


-}-«.oi 


once  of  \V^^'Zn      «'"«*"f  *'"**'^- 

..idlevel.  ''"'^^^J*"-  luid-kvel.  «^»n|l«n- 


Ffft.     i 
-0.18 


Feet. 

-0.  U  , 
-0. 12 
-0.12  , 
-O.OH  ' 


Feet. 
-0.  l.T 


I 


I 


-O.Ol  -fO.Ol 


Feet. 
-0.  \^ 
-  0. 10 
-0.01  I 
0.00 


-0.13 


Feet. 
-0.14 


-0.08 


Feet. 

-  0.  U 

-  0.  1'. 
-O.OJ 


The  following  table  gives  the  same  facts  as  given  in  Tables  1  and  5  of  my  report 
of  last  year,  revised  to  include  the  results  of  18JK)  and  those  from  the  new'gHug<\s, 
The  quantities  are  the  heights  of  mean  high  auu  mean  low  water  planes  refeiTe«l  to 
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the  plane  of  reference  and  the  mean  fluctuation  for  the  various  classes  of  tide  and 
the  mean  of  all  the  tides  at  the  various  gauges. 

Table  4. — Mean  planes  of  high  and  Imv  vrater  and  mean  ftuctvation. 


^ameof 
gauge. 


G.D.T. 


I.D.T. 


S.  D.  T. 


Mean  '  Mean  I  Mean  j  Mean  Mean  '  Mean  Mean' 
high  I  low  flnctn-  high  |  low  tluctu-  hi^h 
water,  water.:  ation. '  wafer,  water.;  atioii.   water. 


Feet. 

Bar +2,08 

Gorge +2.oa 

Govemnient  I 

Wharf +1.63 

Hamias  Reef.  +1.71 


Kollover 
Bed   Fish 

South 

Red   Fish 

North 

Morgan  Point 


+  l.e 


Fe^t. 
-0.  fi5 
-0. 21 

+0.00 

+6.27 

-fo.n 


+  1.60  !+p.47 


+  1.49 
+  1.20 


Round  Point. -i-1. 37 


+0.60 
+0.47 
+0.50 


Feet.  I  Feet.  \  Feet.  I 
2.73  '+l.ftl  -0.22  1 
2.24    +1.75    +0.02 

1.57  '+1.53  ,+0-37 

1.44  '+-1.40  l+o.:w  ' 

1.64  1+1.53   +0.28  j 


M.  T. 


Mean  j  Mean    Mean  !  Mean    Mean 

low    itlaetii-    high      low     Duetu- 

water.'  ation.  ■  water,  water,  ation. 


Feet. 
2.00 


1.73    +1.63 


Feet.  I  Feel.  ■  Feel. 
1.22  +1.H3  1-0.17 
O.'.K)   +1.80    +0.16 


1.13 


-1-1.51    +0.60       0.91    +1.43    +0. 


0.80 
0.82 
0.87 


1.16  :-fl.3C  +0.70  I  0.60  +1.49  +0.37 
1.11  +1.46  .+0.80  !  0.6U  +1.56  i+0..jO 
1.25    +1.39    +0.54       0.85    +1.51  •+0.:U 


fl.38  '-fO.72 
+  1.25  ;+0.59 
+1.36   +0.62 


0.66 
0.66 
0.74 


1^      , 

+  1.25  +0.95 
!+l.  10  +0.69 
1  +  1.23  '+0.79 


0.44 

0.30 
0.41 
0.44 


+  1.51    +0.70 

+  1.38    +0.78  i 
+1.21    +0.61 
+1.31  1+0.65 


Feet. 
2.00 
1.04 

1.12 
l.Ofi 
1.17 


0.60 
0.60 
0.66 


IJelow  is  given  Table  3  of  my  report  of  last  year,  giving  the  delay  in  liigh  and  low 
water,  revised  to  include  the  results  from  the  uewer  gauges  and  a  new  detcnuiua- 
tion  of  the  interval  between  the  Bur  and  Governuient  Wharf.  The  Bar  time  of  high 
or  low  water  is  taken  as  the  origin,  and  the  intervals  show  how  much  later  the  cor- 
responding phase  of  any  tide  is  at  the  gauge  con8idere<i. 

Table  5. — Delay  in  high  and  low  water  from  the  Bar  gauge. 


Name  ol  gauge. 


(TorjB^ 

Government  Wharf 

Uannaa  R4M.'f 

Rollover 

Red  Ki«h  South.... 
R<hI  Fish  North.... 

Morgan  Poin^ 

Round  Point 


DiHtnnce 
iTOin  Bar. 


I 


Delay  in  high  water. 


Delay  in  low  water. 


G.  D.  T.  I.  D.  T. ;  S.  D.  T.  M.  T.   (;.  D.  T.  I.  D.  T.  S.  D.  T.  M.  T 


Milei.      Hourt. '  Hourt. '  Hours. 


30 


0.63  I 
1.25  I 
3.24 
4.60  I 
4.82 

8.27  I 
8.10 

I 


0.60 
1.19 
2.77 
4.39 
4.07 
6.54 
7.10 
6.87 


0.56 
1,01 
2.44 
4.21 
3.23 
4.90 
5.17 
5.71 


Uourt. 
0.60 
1,16 
2.80 
4.41 
4.00 
6.31 
6.64 
6.75 


Hourt. 
0.56 
1.17 
2. 89 
5.55 
3. 6:{ 
5. 29 
6.26 
6.56 


Hours. 
0. 51 
1.15 
2.66 
5.28 
3.40 
4.99 
5.92 
6.17 


Hours. 
0.49 
0.84 
2.29 
4.62 
3.13 
4.47 
5.28 
5.64 


Hours. 
0.53 
0.95 
2.51 
5.01 
3.29 

»  4.81 
5.69 


The  figures  of  the  last  two  tables  call  for  some  explanation.  Taking  uj)  Table  4 
first,  it  will  be  noticed  that  the  plane  of  mean  low  tide  for  ea<-h  diflferent  class  of 
tides  rises  as  we  pass  from  the  Bar  to  the  more  distant  gauges,  and  that  the  fluctua- 
tion decreases  at  the  same  time.  This  is  a  natural  con8er[uence  of  theory  arising 
from  considerations  of  the  depth  of  the  bay,  its  fonn,  the  friction,  and  tlie  fresh- 
water flow  in  it. 

At  all  the  gauges  it  will  be  noticed  that  the  plane  of  meau  low  tide  rises  iu  eleva- 
tion from  that  lor  the  0.  1).  T.  to  that  for  the  S.  1).  T.,  and  that  the  fluctuations  de- 
crease passing  the  same  way.  While  the  facts  necessary  to  explain  this  were  given 
last  year,  it  is  thought  better  to  eutcr  into  the  <>xp]auation  a  little  more  in  detail, 
even  at  the  ri«k  of  some  repetiti(U). 

At  the  generality  of  ports  where  the  tides  have  lieen  made  the  subject  of  study  it 
is  found  tlmt  there  is  a  decrease  of  fluctuation  and  a  rise  in  height  of  low  water  when 
referred  to  a  fixed  plane  in  passing  from  the  springs  or  tides  occurring  at  or  near  the 
syzygies  to  the  neap  tidt^s  or  those  occurring  at  or  near  the  quadratures.  But  the 
variations  ^ven  in  the  above  table  are  not  connected  at  all,  or,  at  least,  but  very 
slightly,  with  the  relative  p(mitiou  of  the  sun  and  moon.  That  this  has  but  Mlight 
eftect  in  shown  from  the  following  values  for  the  bar  gauge  of  the  fluctuation  at 
springs  and  neaps  and  the  <'levations  <»f  the  plane  of  mean  low  tide  at  the  same 
periods,  what  is  called  the  diurnal  inequality  having  been  eliminated  in  the  determi- 
nation. 

Fe«t 

Mean  fluctuation  spring  tide 1.  ,S7 

Mean  fluctuation  neap  tide 0. 91 

Elevation  pLine  mean  low  tide  above  plane  of  reference,  sprin;.,s 0. 50 

Elevation  plane  mean  low  tide  aliove  plane  of  reference,  neapw 0. 62 
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It  is  to  be  iiudertttood  tliat  these  values  are  but  rou^^k  niiproxiinatious,  but  thej 
are  sufficiently  exact  for  the  purpose  iu  view,  to  show  tlie  rom])aTatively  aniiUl  effect 
of  the  phases  of  the  moou  on  the  tidal  phenomena  at  this  port.  Moreover,  as  both 
spring  and  neap  tides  enter  into  each  class  of  tide,  the  tabular  values  will  correspond 
to  a  mean  tide  so  fur  as  the  effects  dc)>ending  on  the  phases  of  the  muon  are  con- 
cerned. But  the  diurnal  inei^uality  stated  as  cliuiuated  in  the  determination  of  the 
spring  and  neap  tide  fluctuations  is  the  determining  quantity  in  the  tabular  dasatfi- 
cation,  lliis  inequality  has  been  long  known,  and  remarked  in  tidal  studies.  Th«* 
following  quotation  ftom  the  article  on  tides  in  the  Encyclopedia  Brittanioa  give^ 
an  idea  of  its  nature :  • 

''80  far  we  hare  supposed  the  luminaries  to  move  in  the  equator.  Now  let  us 
consider  the  case  where  the  moon  is  not  on  the  equator.  It  is  clear  in  this  case  that 
at  any  place  the  moon's  zenitli  distance  at  the  upper  transit  is  different  from  her 
nadir  cfistance  at  the  lower  transit.  But  the  tiae-generating  force  is  greater  the 
smaller  the  zenith  or  nadir  distance,  and,  therefore,  the  forces  are  different  at  succes- 
sive transits.  Thus  there  is  a  tendency  for  two  successive  lunar  tides  to  be  of 
unequal  heights,  and  the  resnltiug  inequality  is  called  a  'diurnal  tide.'  *  *  * 
One  of  the  most  remarkable  conclusions  of  Laplace's  theory  of  the  tides,  on  a  globe 
covered  with  ooean  to  a  uniform  depth,  is  that  the  diurnal  tide  te  everywhere  non- 
existent. But  this  hypothesis  differs  much  from  the  reality,  and,  in  fact,  at  some 
ports  the  diurnal  tide  is  so  large  that  during  two  portions  of  the  lunation  there  is 
only  one  great  high  water  and  one  great  low  water  in  each  24  hours,  whilst  in  other 
parts  of  t£e  lunation  the  usual  semidiurnal  tide  is  observed." 

This  latter  state  exists  at  this  port,  and  such  a  condition  of  affairs  necessarily  com- 
plicates and  rehders  extremely  laborious  any  analysis  of  the  tides  looking  to  tidal 
prediction  or  astronomical  calculation.  After  considerable  study  of  the  methods 
employed  in  such  cases  it  is  believed  that  for  the  purposes  for  which  these  tidal  ob- 
servations were  made  no  useful  result  would  be  obtained  by  such  a  discussion.  I 
have  therefore  limited  my  analysis  to  that  amonnt  which  will  explain  sufficiently 
for  my  purposes  the  facts  exhibited  in  the  tables. 

As  a  consequence  of  the  quotation  given  above,  the  diurnal  tide  is  evanescent 
twice  in  a  lunar  declination  month,  or  at  or  near  the  time  of  the  moon's  nodes.  For 
a  full  understanding  of  the  effect  01  this  diurnal  tide  it  becomes  necessary  to  decom- 
])08e  the  observed  tide  into  its  diurnal  tide  or  component  and  the  usual  semidiurnal 
tide  or  component.  By  referring  to  PI.  2,  Fig.  1,  where  this  decomposition  is  shown 
graphically,  it  will  be  seen  that  near  the  nodes  the  diurnal  component  is  zero,  and 
that  as  the  moon's  declination  increases,  passes  to  a  maximum  and  decreasen  again 
to  zero,  the  diurnal  component  goes  through  corresponding  changes.  Its  period  is 
seen  to  be  about  a  day.  Moreover  this  component  soon  passes  m  magnitude  the 
semidiurnal  component  with  which  it  combines  to  produce  the  observed  tide.  As  a 
consequence  the  observed  tide  passes  from  the  usual  semidiurnal  type  with  two 
nearly  equal  maxima'and  minima  a  day  to  a  single  great  tide  with  one  ^^reathigh  and 
-one  great  low  water  in  a  day,  the  reverse  taking  place  as  the  moon  again  approaches 
her  node.  It  has  therefore  been  convenient  to  divide  the  tides  into  three  classes  de- 
pending on  the  moon's  declination,  and  which  have  been  called,  as  above,  the  greiit 
declination  tides,  the  small  declination  tides,  and  the  intermediate  declination 
tides. 

AHftuining  that  each  component  follows  the  law  of  the  sines,  either  one  at  ahy  par- 
ticular time  can  be  represented  by  an  equation  of  the  following  form: 

y=Acos2?rA 

in  which  y  =  ordinate  of  curve  referred  to  an  axis  midway  between  high  and  low 
water,  t  ~-^  i  iuu*  in  hours  from  place  of  maxiuuuu  ordin:\te.  T  =  duration  of  one  tide. 
A  =  coeffnient.  Taking  two  equations  of  the  above  form  and  combining  them  we 
get  for  the  equation  of  the  comple  curve, 


y = A  cos  (2^  ^  -  E)  +A'  cos  2jrl 


in  which  y  =  ordinate  of  obscured  curve^  T  and  A=t8ame  quantities  as  above  for  di- 
urnal curve,  t,  T',  and  A'=8ame  quantities  as  above  for  semidiunial  component, 
E  =  distance  between  the  place  of  the  maximum  ordinate  of  the  diurnal  comt^onent 
and  that  of  the  maximum  ordinate  of  the  preceeding  semidiurnal  couiponent. 

While  the  coefficients  A  and  A'  are  varijible,  the  one  depending  miiinly  on  the  dec- 
lination and  the  other  mainly  on  the  phase  of  the  moon,  yet  for  any  short  time  dur- 
ing which  they  may  be  regarded  as  constant  it  is  evident  that  where  A  has  a  rela- 
tively large  value  the  character  of  the  resulting  curve  depends  largely  on  the  value 
of  E.'  Two  approximate  values  for  A  and  A'  were  foun<l  for  a  particular  day,  and 
the  calculated  and  reserved  curves  given  in  my  report  last  year,  where  it  was  stated 
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that  the  value  of  E  waa  about  5  hours.  These  curves  are  reproduced  on  PL  2,  Fig. 
10,  aud  one  other,  Fig.  11,  added,  showing  the  effects  of  a  change  in  the  value  of  K 
to  zero  hours  on  the  resultant  tide,  the  etiect  of  a  change  in  the  relative  values  of  A 
and  A'  being  shown  by  Fig.  1.  Now,  since  the  height  of  the  observed  tide  at  any 
time  is  equal  to  the  algebraic  sum  of  the  heights  of  its  components  at  that  time,  a 

glance  at  the  gra])hicar  analysis  of  the  observed  curve  shows  that  the  two  components 
ave  such  a  relation  to  each  other  (E  being  so  large)  that  the  high  water  of  the 
diurnal  component  occurs,  at  a  little  before  low  water  of  the  semidiurnal  conipoiieut 
resulting  in  its  practical  obliteration ;  while  low  water  of  the  diurnal  component  occu  rs 
a  little  before,  but  near  the  next  low  wat«r  of  the  semidiurnal  component,  resulting 
in  a  great  lowering  of  the  low-water  plane.  These  remarks  apply  to  the  period  near 
the  moon's  maximum  declination,  either  north  or  south,  or,  more  properly  speaking, 
to  when  the  coefficient  A  of  the  diurnal  component  bears  a  sensible  ratio  to  A'. 
Hence  it  is  seen  that  as  A  increases  relatively  to  A',  one  of  the  low  waters  of  the 
semidiurnal  tides  occurring  in  a  day  is  obliterated  and  the  other  is  lowered  greatly. 
iJYom  this,  then,  we  have  tiie  values  of  the  elevation  of  the  plane  of  moan  high  and 
mean  low  tide  given  in  Table  4.  It  is  of  course  understood  the  S.  D.  T.  give  two  val- 
ues each  day,  the  others  but  one. 

Taking  up  Table  5,  the  first  point  which  strikes  the  attention  is  that  the  delay  in 
high  water  for  the  large  tides  is  much  greater  than  that  for  the  small  ones.  This 
may  be  accounted  for  in  the  following  manner:  It  is  a  well  known  consequence  of 
theory  that  of  two  tidal  waves  propagated  under  similar  circumstanceB  from  the  sea 
into  a  reservoir  that  the  smaller  wave  will  be  reduced  in  a  greater  i)r<)portion  than 
the  larger  one.  Now,  referring  to  Plate  2,  Fig.  1,  we  see  that  for  the  (i.D.T.the 
diurnal  component  of  the  observed  tide  largely  exceeds  in  magnitude  the  semi- 
diurnal component.  But  these  two  bear  such  a  relation  that  with  the  value  of  E  exist- 
ing (about  5  hours)  high  water  of  the  observed  tide  precedes  high  wufcer  of  the 
diurnal  component  by  about  4  hours,  and  follows  by  about  an  hour  the  h!<^h  water 
of  the  first  semidiurnal  tide.  Now,  should  the  latter  component  be  reduced  in 
magnitude  in  a  greater  proportion  than  the  former  the  effect  would  be  to  move  the 
time  of  high  water  nearer  the  time  of  high  water  of  the  diurnal  component  and 
away  firom  the  time  of  high  water  of  the  semidiurnal  component.  This  is  exactly 
what  takes  place,  and  there  is,  therefore,  in  addition  to  the  delay  that  would  natu- 
rally follow  the  propagation  of  the  tide  into  a  shallow  bay,  an  additional  delay 
caused  by  the  change  in  the  relative  magnitudes  of  the  two  components.  A  compar- 
ison of  Figs.  4, 5, 6, 7,  and  8,  PI.  2,  giving  the  two  components  and  the  observed  tide 
at  the  five  gauges  named  above  the  figures,  for  the  same  day,  illustrates  this  clearly. 

Again,  the  Rollover  gauge  excepted,  the  delay  in  high  water  for  the  large  tides  is 
greater  than  the  delay  in  low  water  for  the  same  tides.  This  is  also  explained  by 
the  relative  positions  of  the  two  components,  for  the  low  water  of  the  diurnal  com- 
ponent occurring  so  near  in  time  to  the  second  low  water  of  the  semidiurnal  com- 
ponent, any  change  in  their  relative  magnitudes  will  have  but  little  effect  on  the 
time  of  low  water. 

The  exception  of  the  Rollover  gauge  is  difficult  of  explanation,  but  the  following 
seems  to  be  a  probably  correct  one : 

From  theory  and  observation  it  is  found  that  a  tidal  wave  passing  up  a  shallow 
estuary  gradually  changes  its  form  so  that  its  front  becomes  steeper  and  its  back 
flatter.  As  a  consequence,  the  tidal  rise  occupies  a  shorter  time  and  the  fall  a  longer 
time  than  they  occupied  at  the  mouth  of  the  estuary.  Now,  since  the  duration  of 
the  tide  from  low  water  to  low  water  must  average  the  same  at  the  two  places  in  a 
long  series,  it  results  that  the  delay  in  high  water  under  such  circumstances  must 
be  less  than  the  delay  in  low  water.  For  let  us  take  two  trianofles  of  equal  bases  to 
represent  the  duration  of  the  tide  from  low  water  to  low  water  and  of  equal  alti- 
tudes for  convenience,  but  suppose  that  a  perpendicular  let  fall  from  the  apex  of 
the  one  divides  the  base  into  two  equal  parts  while  in  the  second  it  cuts  the  base  at 
a  point  to  the  loft  of  its  middle  point,  Fiff.  2,  PI.  2.  For  thifl  purpose  we  can  sup- 
poses the  first  to  represent  the  tidal  rise  and  fall  at  the  mouth  of  the  estuary  and  the 
second  that  at  some  distance  up.  Now  |)lace  these  two  triangles  on  a  horizontal 
time  scale  graduated  from  left  to  right.  8ince  high  water  at  the  place  up  the  estu- 
ary can  not  be  earlier  and  generally  must  be  later  than  high  water  at  the  mouth, 
the  second  triangle  to  represent  properly  the  phenomena  observed  mnst  be  placefl 
with  its  apex  to  the  right  of  the  vertical  from  the  time  scale  to  the  apex  of  the  first 
triangle;  hence  it  is  readily  seen  that  the  delay  in  high  water  must  be  less  than  the 
delay  in  low  water.  But  if  ihifi  is  true  the  same  state  of  affairs,  other  things  being 
equal,  should  exist  at  all  the  other  gauges,  and  in  fact  this  cause  does  ojtcrate  to 
produce  such  an  effect,  but  at  them  it  is  overcome  by  the  causes  already  giv(*n  for 
the  opposite  state  of  affairs  at  those  gauges. 

The  following  rule  given  by  Sir  G.  B.  Airy  is  in  point:  "If  Dl,  1)2,  1)3,  ])l  are  in 
arithmetical  proportion,  then  the  phase  of  low  water  travels  with  a  velocity  due  to 
the  depth  Dl,  and  the  phaK*-*  of  high  water  with  tJie  velocity  due  t.o  the  depth  TH."     It 
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is,  of  course,  uiulerKtood  that  the  greater  dejith  ^i  ve«  a  '•ivater  velocity  of  travel.  A  imI 
I  eonceive  that  this  effect  is  shown  at  the  other  ^ances  in  the  fart  tliut  the  low-water 
delay  for  the  larger  tides  is  greater  than  that  for  the  small  tides,  for  in  this  east*  we 
have  a  less  low- water  dej)th  and  the  rise  of  tide  is  a  «j:reater  fraction  of  thi*  depth  of 
water.  Hnt  at  Kollover  it  will  bo  seen  that  the  seniidinrnal  and  diurnal  eoni)Hmenrs 
retain  more  nearly  their  relative  magnitudes,  and  as  a  consenuenre  the  efleetive 
cause  of  the  greater  delay  in  high  water  for  the  l:iv,tei:  tides  does  not  exist  here.  The 
explanation  of  this  seems  to  be  as  fcdiows :  The  tidal  wave  having  |»as»<Ml  through  the 
gorge  spreads  out  into  the  lower  bay  and  as  a  consequence  is  greatly  reduce<l  Iwith 
from  the  effects  of  friction  and  froiil  having  passed  thrmigh  a  narrow  pass  into  an 
extended  reser\'oir.  Conse([uently,  for  all  gauges  existing  in  this  lower  bay  the 
same  state  of  affairs  exists,  and,  as  previously  stated,  the  semidiurnal  component 
rc'ceives  a  greater  proportionate  reduction  than  the  diurnal.  Regarding  the  lower 
bay  as  the  immediate  source  (»f  the  tides  in  the  ui>))er  bay  we  see  at  once  that  the 
gauges  in  the  upper  bay  are  related  Ut  those  in  the  lower  bay  as  these  latter  were  to 
the  one  in  the  (iulf,  and  similar  effects  f(dlow  the  passage  of  the  ti<le  over  Red  Fish 
Bar  into  the  broad  expanse  of  tlie  upjver  bay.  But  at  Rollover  the  local  conditions 
are  entirely  different;  the  tidal  wave,  after  ]»aRsing  over  Hannas  Reef,  passes  into  a 
funnel-shaped  bay,  decreasing  in  width  and  dej)tli. 

It  is  a  well-known  <'onse(iuence  of  theory  of  tidal  pi'oj^agatiitu  from  a  sea  into  a 
canal  decreasing  in  width  and  depth  that  there  are  two  causes  oi>erating  to  produce 
opposite  etfects.  These  are  the  friition  to  reduce  and  the  contraction  to  increase*  the 
tidal  fluctuation  as  it  travels  up  the  canal;  hence  if  the  latt<'r  <'ause  be  more  )>otent 
than  the  former  the  tiilal  fluctuation  may  increase  as  the  distance  fix>m  the  mouth 
of  the  canal  in»-reases.  Of  this  there  are  many  examples  in  nature,  of  which  may 
be  mentioned  the  estuary  of  the  river  Thames,  where  the  tidal  range  incix^ases  from 
13  feet  at  Sheerness  to  17  feet  at  Duftonl,  is  15  feet  at  London  Bridge,  and  then  grad- 
ually decreases,  the  fri<*tional  effect  ni>w  )>redominating.  From  what  has  been  sjiid 
and  by  referring  to  jilatc  1,  it  is  seen  that  such  an  effect,  that  is,  an  increase  in  the 
tiilal  range  as  compared  with  Kaunas  Keef,  might  be  exi>ected  at  Rollover,  and  in 
fact  such  has  been  found  to  be  the  case  as  shown  in  Table  5.  As  a  result  we  may 
also  expect  the  two  components  to  retain  their  relative  magnitudes,  and  thus  |H»nnit 
the  causes  producing  a  greater  delay  in  low  water  tlian  in  high  water  to  have  their 
full  efl'ect  in  tin*  manner  sbown  above.  For  the  same  two  days  near  the*  time  of  the 
moon's  nniximum  declination  I  found  that  tlie  mean  Hiictuation  of  the  diurnal  e<ini- 
iHunnit  divided  bv  that  of  the  semi-diurnal  component  gave  the  following  ratios: 
Bar,  1.57;  Gorge,  2.02;  (iovernment  Wharf,  2.12;  Hannas  Reef,  2.03;  Rollover,  1.60; 
Red  Fish  South.  2.42;  Red  Fish  North,  3.60;  which  are  in  direct  confirmation  of  what 
has  been  advanced.  On  plate  2,  figure  3,  is  ^ivon  the  theoretical  form  of  a  tide  wave 
in  a  shallow  river  as  dediu-ed  by  »Sir  (I.  B.  Airy ;  it  is  believed  that  some  reseiublunce 
to  it  can  be  observed  in  the  Rollover  curves.  It  is  to  be  noted  that  the  right-hai:d 
side  of  this  curve  becomes  the  left-hand  side  of  the  tide  curve  as  given  by  a  self- 
recording  tide  gauge.  A  further  co)ifirmation  of  the  above  views  is  found  inthe  fa<»t 
that  at  Rollover  tlie  time  of  rising  for  the  S.  D.  T.  is  ajiproximately  5.6  hours,  and 
time  of  fall  approximately  7.0  hours,  while  at  Hannas  Reef  these  quantities  are  6.1 
and  6.5,  respectively. 

One  of  the  main  objects  of  the  series  of  tidal-observations  now  being  discussed  is 
the  determination  of  the  tidal  prism  which  passes  through  the  gorge,  or  rather  the 
tidal  velocities  which  occur  there  and  which  may  be  expected  to  effect  scour  on  the 
bar  by  the  influence  of  Jetties,  but  as  yet  it  is  the  portion  of  the  subject  upon  which 
the  least  of  anything  ])recise  can  be  said.  That  the  question  for  the  larger  and  more 
effective  tides  is  an  extremely  complicated  one  is  evident  from  the  unique  chai'act^'r 
of  the  tides,  as  well  as  from  other  causes  which  will  api)ear  iiirther  on.  It  is  there- 
fore to  be  regretted  that  it  has  not  been  practicable  to  take  a  series  of  observations 
in  the  gorge  extending  over  a  period  of  at  least  a  synodical  month,  to  determine  the 
actual  velocities  of  •ebb  and  flow,  their  directions,  durations,  and  distribution 
tbronghout  a  tide;  without  this  nothing  but  the  roughest  approximation  can  he  ex- 
pected. 

The  foUowing  general  consideratiiuis  are  necessary  to  a  clear  un<lerst4inding  of 
what  follows: 

Assuming  that  the  tide  is  near  low  water  but  still  falling,  and  an  ebb  current  run- 
ning out,  if  is  evident  that  the  ajiproaching  Mood  must  meet  and  partially  overcome 
this  current  before  qny  water  can  enter  the  bay.  It  is  not  Ixdievcd  that  this  ebb 
current  is  reversed  comjdetely  at  the  moment  of  low  water,  but  that,  for  some  thue 
after  that  event,  water  is  both  entering  and  leaving 'the  bay  through  the  gorge,  the 
two  currents,  outgoing  and  incoming,  existing  at  the  same  time.  It  is  a  matter  of 
comnH)n  observation  that  the  tide  will  begin  to  rise  some  time  before  the  surface  ebb 
current  ceases,  and  divers  in  their  descent  have  found  an  outgoing  current  on  the 
surface  and  an  incoming  one  near  the  bottom,  and  I  have  rcjad  of  similar  observa- 
tions being  made  elsewhere.    Now  if  the  moment  could  be  exactly  determined  when 
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tlio  incoming  volume  equaln  in  amount  the  outgoiiiji^  volumo,  tlie  rcndin'j^s  of  the 
watiT  8urfac<*  sit  a  number  of  jjfaugert  locat^^d  throughout  tlu*  bay,  at  that  instant, 
would  give  a  lower  surface  for  determining  the  tidal  priKiu.  Proceeding  similarly  at 
high  Avater  an  upper  surfiice  could  be  determintMl  and  the  prism  calculated.  But  in 
the  absence  of  any  observations  to  detenu ine  these  moiucnt^j  of  equality,  I  am  forced 
to  make  suppositions  more  or- less  unsupported  in  order  to  render  the  problem  a  de- 
tenninato  one. 

Before  proceeding  further  it  may  be  well  to  show  that  in  the  calculation  of  the 
tidal  prism  a  volume  far  in  excess  of  the  truth  would  result  from  using  the  total 
fluctuations  given  in  Table  5.  For,  t:iking  Morgan  Wnnt  (iaugc  j>s  :ni  example,  wo 
see  that  it  is  low  water  there  from  5.2  hours  to  (5.0  hours  after  it  is  low  water  at  tbe 
gorge.  It  is  not  at  all  probable  that  the  monuMit  of  <»quality  mentioned  above  is 
nearly  so  long  as  this  aiuount  after  low  water  at  the  gorge,  eons<^«iuently  the  fall  at 
the  former  gauge  occurring  affer  this  moment  of  eciuality  should  be  eliminated  in 
the  calculation;  and  similarly  at  hvgh  water  it  is  seen  tli:it  the  water  has  been  fall- 
ing at  the  gorge  from  5.2  to  7.5  hours  before  it  begins  to  fall  at  Morgan  Point.  It  is 
evident  that  taking  the  total  fluctuations  at  botli  gauges  will  again  err  in  excess. 
Since  the  flow  of  water  depends  directly  on  scmu*  function  of  the  slope,  some  light 
maybe  thrown  on  this  (juestionbya  consideration  of  the  slopes  existing  during  flood 
and  ebb  tide.  But  to  get  precise  data  ns  1o  tlu»s<»  quantities  rJMjuires  that  tbe  >:eros 
of  the  gauges  be  connectecl  very  closely,  and  this  has,  so  fjir,  been  <lone  <»iily  for  the 
Government  Wharf,  Oorge,  and  Ilannas  Reef  gauges,  and  since  these  results  hav<» 
beeu  avjjih'd  I  have  uot  had  time  to  investigate  this  (|ue.stion  as  tln^ronghly  as 
desirable.  In  fact,  from  these  three  gauges  alone  suflicieut  tlsit  i  for  a  very  ai-cnrate 
investigation  can  not  be  obtained.  With  this  ex]>lanation  I  will  now  giv(^  some  data 
bearing  on  the  <iur'sti»»n. 

In  the  foIl(»\viiig  table  are  given,  referred  to  the  hour  of  high  and  low  water,  re- 
spectively, for  the'  flo(Ml  and  elili  slopes,  the  time  before  these  e]>ochs  that  the  maxi- 
mum slojie  occurs  and  the  time  after  them  that  the  correspondiug  slope  ceases,  the 
gauges  compared  being  the  (Jorge  and  Hannas  He<»f: 

Tablk  6. — Mourn  of  mtuimum  uikI  zero  dope  rv/crred  to  (iorgc  hour  of  high  water. 


TiiTo. 


S.D.T 
I.P.T 
G.D.T 


FloiKl. 


Maxiinnm 

slope  he- 

fort)  hi^Ii 

water. 


Zero  slope  after  high 
water. 


i  Ebb. 

f^xJL  i«m..  aft-er 


Mean.      \  First  luejin . 


Houn. 
1.5 
2.5 
2.1 


Hours. 
2.2 
5.5 
7.8 


Sw«>nd 
mean. 


Hourt. 


2.4 
3.9 


Mean. 


Moan. 


Hours,     j  Hoiivs. 

2.  1  I  1. 0 

1.4  I  2.0 

1.4  I  2.6 

i 


From  this  table  it  is  seen  that  between  the  two  points.  Gorge  and  llannas  Reef,  the 
ebb-slope  has  entirely  ceased  at  about  24  hoiirs  after  low  water  at  the  Gorge.  But 
these  gfingeg  are  10  miles  apart,  and  for  gauges  nearer  to  the  Gorge  than  Hannas  Reef 
this  time  would  be  reduced.  Moreover,  the  Gulf  has  been  rising  during  this  2^  hours 
and  much  faster  than  the  gorge,  and  as  the  water  is  rising  rapidly  on  the  bar  and 
falling  inside  the  gorge  it  is  evident  that  the  moment  of  equality  of  transfers  in  and 
out  will  soon  be  reached  after  the  Bar  and  Gorge  gauges  are  at  the  same  level, 
lliis  |M»int  evidently  lies  somewhere  between  0  and  2^  hours  after  low  water  at  the 
gorge.  In  lack  of  anythijig  to  indicate  more  deflnitely  its  position,  1  will  assume  it 
to  be  at  1  hour  after  low  water  at  the  gorge  for  the  G.  D.  T.,  and  for  the  S.  D.  T.  in 
the  same  way  it  will  be  a.ssumed  at  one-half  hour  after  low  water. 

Again,  referring  to  Table  6,  it  is  seen  that  the  flood  sloi)es  betweeil  the  CJorge  and 
Kaunas  Reef  gauges  cease  for  the  S.  D.  T.  2.2  hours  after  high-water  at  the  Gorge. 
But  in  this  2  hours  the  (torge  Gauge  has  fallen  a  little,  and  if  the  water  which  this 
fall  represents  passes  into  the  bay  it  will  be  accounted  for  on  some  other  gauge;  if  it 
d(»es  not  pass  into  the  bay  it  adds  nothing  to  the  tidal  prism  and  therefore  should 
not  be  counted;  hence  for  these  small  tides  we  may  take  the  upper  surface  of  th« 
tidal  prism  as  that  existing  at  about  2  hours  after  liigh  water  in  the  gorge.  Turn- 
ing to  the  larger  tidi's  Table  6  gives  two  values  for  the  hour  of  zero  slope,  the  ex- 
]danation  of  which  is  that  the  sloi)e  may  decrease  to  zero,  become  ebb  in  character, 
again  beconu'  zero,  pass  in  flood,  then  to  zero,  and  begin  the  main  ebb.  These. vari- 
ations are  illustrated  in  Fig.  9,  PI.  2,  where  flood  slopes  are  shown  above  (positive) 
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and  the  ebb  slopes  below  (negative)  the  zero  line,  tlie  tidal  curves  at  the  two  gauges, 
Gorge  and  Hannas  Reef,  being  also  given.  It  is  evidently  difficult  under  such  cir- 
cumstances to  draw  any  general  rule.  But  as  it  is  evident  that  but  little  water  will 
escape  during  the  short  duration  and  small  slopes  of  the  Biuall  intermediate  ebb  and 
but  little  water  adde^  during  the  small  intermediate  flood  (they  will  probablv  abont 
counterbalance  each  other),  wo  may  say  that  the  upj^or  surface  of  the  tidal  prism 
will  be  given  at  the  time  of  the  first  flood  zero,  or  say  4  hours  after  high  water  at 
the  Gorge.  For  the  same  reason  as  before  the  fall  during  this  time  at  any  of  the 
gauges  should  not  be  counted ;  moreover,  as  during  this  period  there  is  no  counter 
slope  to  produce  an  ebb  current,  the  whole  tendency  will  be  to  force  water  into  the 
bay. 

Based  on  the  above  reasoning  I  have  determined  a  moan  tidal  prism  for  the  S.  D.T. 
and  for  the  G.  D.  T. ;  the  I;  D.  T.  I  have  omitted,  as  the  above  remarks  for  either  clas8 
of  tide  do  not  apply  to  them  so  closely ;  thoy  are  therefore  reserved  for  a  future  dat<*, 
together  with  a  mrther  study  of  those  presented  now. 

For  the  G.  T.  D.  I  find  that  the  tidal  priKin  is  10,729,960,000  cubic  feet,  and  for  tlx; 
small  tides  3,187,875,000  cubic  feet,  made  up  of  the  partial  prisms  as  given  in  the  fol- 
lowing table: 

Tablic  l.—Tidalpi-iams  of  GatvesUm  Bay. 


BmIh. 


Upper  Bay 
Ka«t  Bay . . 
AVrafc  Bay  . 
Lower  Bay 

Total 

Bar  area.... 


Area. 


Square  milet. 

233.8 
72.8 
30.6 

131.9 


4S9.1 


8.0 


G.D.T. 


Gubie  feet. 
2,r>42,000,000 
2, 48«.  200. 000 
082,  im,  000 
5, 019, 300, 0(K) 


10,729,fl60,000 
r077610,o6o 


8.P.T. 


Cubui  fret. 
1:M),  360.  OiMi 
882,  S.'iO,  IMHI 
170. 015,  W» 

2,004,050,(XK» 


3, 187, 875, 000 


50, 739, 000 


The  quantities  given  for  the  G.  D.  T.  pa«8  through  the  gorge  twice  every  day  and 
those  for  the  8.  D.  T.  four  times  a  day  whenever  the  particiilar  class  of  tide  exists 
t;0  which  they  belong.  BYom  the  series  of  slopes  from  which  Table  6  was  deduced  I 
found  that  on  an  average  the  flood  slope  from  its  couimencemeut  to  its  first  zero 
lastt^d  abont  10  hours  and  that  the  ebb  f^om  the  last  flood  zero  to  its  end  lasted  about 
9.4  hours  during  G.  D.  T.  For  the  S.  D.  T.  the  ebb  and  flood  slopes  are  of  about 
equal  duration  of  about  6  hours  each.  Taking  the  cross  section  of  the  gorge  as  about 
160,000  square  feet,  it  is  easily  calculated  that  the  water  must  flow  through  the 
gorge  witn  an  average  velocity  for  the  different  cases  as  follows: 

For  G.  D.  T.  during  flood feet  per  second..  1.87 

ForG.  D.  T.  during  ebb do....  1.98 

For  S.  D.  T.  during  flood  and  ebb , do....0.D2 

It  is  here  assumed  that  the  duration  of  flow  and  slope  in  the  same  direction  are  equal. 
This,  from  lack  of  observations  to  determine  the  relation  between  these  quantities,  is 
the  onl^v  one  that  can  be  made,  and  is  no  doubt  very  near  the  truth.  I  have  left  out 
of  consideration  the  time  when  the  slopes  vary  about  the  zero,  as  was  done  in  the 
calculation  of  the  tidal  prism. 

But  in  the  case  of  tidal  flow  we  know  that  the  current  in  either  direction  begins 
at  zero,  increases  to  a  maximum,  and  then  decreases  to  zero,  and  I  know  of  no  for- 
mula which  will  apply  to  such  a  case;  that  is,  to  where  the  slope,  the  cross  section, 
and  probably  the  coefficient  of  friction  vary  with  the  time.  Such  a  formula,  could 
it  be  devised,  would  be  extremely  complicated,  and  require  an  immense  number  ot 
observations  for  its  determination.  Nor  is  it  believed  that  tidal  velocities  bear  the 
same  relation  to  the  slope  that  holds  in  rivers  and  canals,  where  the  slope  remains 
constant  for  a  considerable  length  of  time.  Moreover,  in  the  G.  D.  T.,  the  existence 
of  the  hirge  diurnal  component,  occuiTing  at  the  time  it  does  in  relation  to  the  seiui- 
diurnal  component,  tends  to  produce  a  complexity  of  currents,  making  it  unsafe  to 
predict  anything  as  to  the  actual  velocities  from  the  slopes  existing  at  any  particu- 
lar time.  In  a  report  of  a  board  of  engineers  dated  January  21,  188f>,  in  which  this 
harbor  is  considered,  it  is  stated  that  ''  where  the  tidal  heights  i;ive  with  time  as 
abscissas  a  tidal  curve  of  regular  and  nearly  sinusoidal  form,  as  is  the  case  at  tlio 
Narrows  in  New  York  harbor,  the  v<»lo(nty  curve  during  a  tido  with  timos  as  ali.sris- 
k;i«  has  a  siuiihir  form,  whirh  may  be  repriiscutiMl  approximately  by  alriangh'; 
whcm-e  it  follows  that  thf^  uuixiumm  mean  v«"lority  during  a  tide  is  about  douMu 
the  mcjiu  velocity  for  the  wludu  period  of  tlie  rise  or  fall." 
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It  will  be  seen  by  reference  to  (i^.  9,  plate  2,  that  this  represeiit-ntion  can  be  ma<le 
at  the  gorge  for  the  ebb  in  both  the  tidul  and  slope  curves,  and  also  approximately 
for  the  flood-slope  curve,  but  Icsh  so  for  the  flood-tidal  curve.  Assuming  this  law  aa 
true,  the  maximum  mean  velocities  bt^oome  3.74,  3.96,  and  1.84  feet  per  second.  A 
good  series  of  velocity  observations  taken  in  the  gorge  would  test  these  results. 
What  velocity  observations  have  been  taken  in  the  past  are  too  few  in  uuuiber,  have 
not  been  located  in  the  gorge,  and  have  been  taken  for  otht^r  purposes.  They  con- 
sequontly  throw  no  light  on  the  present  discussion.  It  will  bo  noted  that  these 
velocities  are  in  excess  of  those  given  by  the  Board  of  Engineers  in  the  report  quoted 
above ;  this  arises  )  rainly  from  the  fact  that  I  have  assumed  a  shorter  period  of  ebb 
and  flow  than  there  assumed. 

The  ebb  velocities  above  given  for  the  G.  D.  T.  are  stronger  than  those  given  for 
the  flood.  Tliis  arises  from  the  fact  that  the  time  of  filling  the  bay  was  assumed 
longer  than  the  time  of  emptying.  That  this  supposition  is  probably  correct  is 
mIiowh  by  the  following  data  compiled  from  a  comparison  between  the  Gorge  and 
Hannas  Reef  gauges  through  seventeen  G.  D.  T. : 

Feet. 

Average  flood  slope  between  these  gauges 0.353 

Average  ebb  slope  between  these  gauges 0. 4S{) 

Average  miudmum  flood  ilope  between  these  gauges 0.  t>30 

Average  maximum  ebbt  ope  between  these  gauges 0.910 

From  which  it  is  seen  that  the  average  and  maximum  ebb  slopes  are  greater  than 
the  corresponding  flood  slopes,  and  hence  greater  volocities  may  be  expected  from 
them.  There  is  another  factor  which  mav  at  times  increase  the  ebb  velocities  over 
the  flood,  and  that  is  the  fresh  water  which  the  bay  receives  from  the  bayous  and 
rivers  emptying  into  it.  In  times  oji  flood  this  undoubtedly  amouuts  to  a  consider- 
able volume,  but  it  has  never  been  evaluated.  An  indication  of  its  amount  is  given 
by  the  fact  that  when  the  San  Jacinto  and  Trinity  rivers  are  both  very  high  the 
Upper  Bay  becomes  fresh  almost  throughout  its  whole  extent. 

As  shown  in  Table  G  the  maximum  flood  slopes  occur  for  the  G.  D.  T.  2.1  hours  be- 
fore high  water,  and  the  maximum  ebb  slopes  1.4  hours  before  low  water,  and  as  a  con- 
sequence the  maximum  velocities  should  be  expected  somewhere  near  thase  same 
times  and  probably  after  them.  From  the  same  table  it  is  seen  that  that  the  main 
ebb  does  not  begin  for  the  same  class  of  tides  until  about  8  hours  after  high  water, 
and  that  it  ceases  about  2.5  hours  after  low  water.  In  table  3  of  my  report  dated 
July  1,  1889,  it  is  shown  that  on  the  bar  the  rise  to  high  water  occurs  in  about  8 
hours.  An  inspection  of  the  G.  D.  T.  will  show  that  for  the  purposes  of  this  dis- 
cussion the  rise  may  be  taken  iUi  proportioual  to  tho  time;  consequently,  when  the 
ebb  slope  has  ceased  or  become  very  small  It  may  be  said  that  the  tide  has  risen  say 
one-third  of  its  way  to  high  water,*or  .ibout  0.91  feet.  Hence  couHidcring  the  slo]>es 
occurring  aftei  the  maximum,  it  may  be  s»id  that  the  ebb  current  has  practically 
ceased  when  the  tide  hjis  risen  from  low  water  to  0.91  feet  above  the  plane  of  mean 
low  tide  for  the  G.  I).  T.,  or  0.26  feet  above  the  plane  of  reference.  In  the  same 
table  (3)  of  July  1,  1889,  it  was  shown  that  the  tide  on  the  bar  fell  0.5  of  a  foot  in 
4  hours,  and  to  low  water  in  16.9  hours;  hence  in  this  case  it  can  not  be  assumed 
that  it  will  fall  a  foot  in  8  hours,  because  it  fell  one-half  foot  in  4  hours.  But  it 
will  fall  more  than  one-half  and  less  than  1  foot.  In  lack  of  more  exact  data  let  us 
take  0.75  of  a  foot  as  the  probable  fall  in  8  hours.  Then  it  is  seen  that  the  ebb  cur- 
rent for  the  G.  D.  T.  practically  does  not  begin  until  the  water  bus  fallen  from  high 
water  0.75  of  a  foot  below  the  plane  of  mean  high  tide,  or  to  a  point  1.33  feet  above 
the  plane  of  reference.  As  the  ebb  current  commences  at  zero  and  gra<lually  in- 
creases it  wouhl  seem  that  the  strong  velocities  will  not  be  reached  until  the  water 
has  fallen  considerably  below  this  latter  limit  (-f  1.33  feet),  but  may  occur  before  it 
has  fallen  to  the  former  one  (-f  0.26  feet). 

The  flood  velocities,  of  course,  practically  liegin  when  the  water  has  risen  to  the  first 
limit  (-h  0.26  feet),  and  end  wlien  it  has  fallen  to  the  second  (-f  1.33  feet). 

In  the  I.  D.  T.  the  above  limits  will  apply  equally  well  to  at  least  that  half  of  them 
which  is  nearest  the  (t.  D.  T.  ;  therefore,  the  above  limits  will  apply  to  the  tides 
occurring  on  more  than  one-half  of  the  days  in  a  synodical  period.  As  these  tides 
furnish  the  controlling  or  greatest  velocities  the  others  have  not  been  considered. 

The  above  figures  are  to  be  considered  approximate ;  exact  ones  could  only  be  ob- 
tained by  c<impariHons  made  after  the  bar  and  gorge  gauges  ha4l  been  counected  by. 
a  line  of  precise  levels. 

In  Table  7  it  will  be  seen  that  for  the  8.  D.  T.  the  Up]>er  Bay  a<lds  only  130  mil- 
lion cubic  feet,  corresponding  to  a  tidal  rise  of  only  0.02  of  a  foot.  For  the  G.  D.  T, 
0.39  of  a  foot  was  found  to  represent  the  eftective  tidal  fluctuation.  These  figures 
show  what  a  reduction  in  the  etfectire  tidal  prism  the  delays  in  high  and  low  water 
cause. 
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In  the  table  of  tidal  prismB,  the  horizontal  line  under  the  totals  gives  the  area  and 
prism  to  be  added  when  the  Jetties  are  both  carried  out  to  the  bar,  other  things  sup- 
posed to  remain  equal. 

Very  respectfully,  yonr  obedient  servant, 

Wm.  C.  Langfitt, 
Fir$t  lAeut,,  Carps  of  Engineen. 
M^j.  Crab.  J.  Allen, 

Carp9  of  Engineers,  U.  S.  A. 


BKPORT  OF  MR.  B.  M.   HARTRICK,   ASSISTANT  ENOINRER. 

United  States  Engineer  Office, 

tinlveetan,  Tex,,  June  SO,  1891. 
Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  improving 
Gnlvostou  Harbor,  Texas,  during  the  fiscal  year  onuing  June  30, 1891. 

Mr.  H.  C.  Ripley,  assistant  engineer,  had  immediate  supervision  of  the  work  to 
Au||rnst  13. 1890,  when  First  Lieut.  W.  C.  Laugtitt,  Corps  of  Engineers,  took  super- 
vision, followed  by  Mr.  E.  M.  Hartrick,  assistant  engineer,  from  October  1,  1890,  to 
the  end  of  the  fiscal  year. 

CONDITION  OF  CONTRACT. 

At  the  end  of  the  last  fiscal  year  the  contract  with  Messrs.  A.  M.  Shannon  &  Co., 
was  still  uiiHuished,  although  they  had  had  two  extensions.  The  present  fiscal  ye-itr 
was  entered  on  with  a  third  extension  to  August  30,  1890.  on  whicn  date  they  finally 
completed  tlieir  omi  tract,  the  expense  of  inspection  ana  measurement  of  material 
being  deducted  as  before. 

SUPPLEMKNTARY  REPORT  TO  LAST  FISCAL  YEAR. 


,  W.  C.  Langfitt's  report  of  October  15, 1890,  supplementary  to  the  report 
t  fiscal  year,  he  states  that,  from  longitudinal  profiles  and  cross  sections 


In  Lieut 
for  the  last 

taken  after  the  work  was  finallv  completed  by  the  contractors,  compared  with  those 
of  the  year  before,  he  deduces  the  following: 

"  From  Station  0  to  Station  9  -|-  60  the  crest  has  been  raised.  ^Diis  is  due  to  riprap 
placed  during  the  year  to  fill  voids  which  existed  among  the  blocks.  From  Station 
9  -+-  60  to  Station  96  the  work  was  left  unfinished  in  the  center  to  allow  as  much  set- 
tlement as  possible  to  take  place  before  complet  ing  the  crest.  This  distance  was  com- 
pleted durmg  the  year  and  the  effect  has  been  to  raise  the  crest  except  in  a  few 
places  which  nad  been  completed  at  the  end  of  the  fiscal  year  1888-'89.  Notwith- 
standing these  additions,  from  Station  59  to  Station  70  the  average  settlement  haH 
been  0.829  feet  and  maximum  2  feet,  and  from  Station  70  to  Station  74,  the  average 
settlement  has  been  0.285  feet,  with  a  maximimi  settlement  of  1  foot.  This  settle- 
ment was  due  probably  to  the  high  tides  of  April^  May,  and  June  this  year  (1890): 
which  caused  a  general  settlement  of  the  shore  branch,  but  which  was  cover«'d 
up  by  additions  made  after  its  occurrence.  From  Station  9^  to  Station  134,  or  over 
that  portion  of  the  jetty  where  the  clay  core  exiHts,  there  was  more  or  less  settlement 
going  on  throughout  the  year,  but  as  stone  was  added  continually,  this  portion  of 
the  jetty  has  been  raised  in  height.  *  *  *  A  continuation  of  this  settlement  may 
be  expected  throughout  this  portion  of  the  jetty.  From  Station  134  to  Station 
150,  the  end  of  the  comjiletcd  work  June  30,  1889,  there  has  been  practically  no  ad- 
dition of  stone  during  the  year. 

*'I  have  divided  this  distance  into  three  portions,  as  follows: 

"1.  From  Station  134  to  Station  138  there  has  been  practically  no  change. 

"2.  From  Station  138  to  Station  144  the  average  settlement  has  been  (F.46  with  a 
maximum  of  1.2  feet. 

'^3.  From  Station  144  to  Station  150  the  average  settlement  has  been  0^.45  with  a 
maximum  of  1  foot.     *     »    • 

**  It  is  evident  that  the  consolidation  and  settlement  goes  on  slowly  and  that  several 
years  will  be  required  from  the  completion  of  such  a  jetty  until  such  movements 
cease. 

"The  remainder  of  the  completed  work  having  been  finished  since  June 30, 1889,  no 
compuriHon  has  been  attempted. 

*'It  will  be  noticed  that  a  scour  is  shown  in  advance  of  the  com])leted  work  frdin 
Station  195  -f-  50  to  Station  198  -f  68.  This  scour  averages  1'.56,  with  a  maximum  of  3 
feet.    •    •    *    The  scour  is  evidently  the  result  of  the  current  whipping  around  the 
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end  of  the  \vo€k,  and  as  it  may  take  place  as  fast  as  the  work  is  piishod  out,  it  prac- 
tically adds  so  nmch  in  hei|?ht  to  the  jetty  to  be  ronstmetiul.  From  data  in  hand, 
the  distance  which  this  scour  Extends  out  can  not  he  thiteniiinedy  hut  the  facts  so  far 
as  they  go  would  indicate  the  advantage  of  at  once  carrying  out  a  layi*r  of  ripra]> 
over  the  old  mattress  jetty  should  the  scour  extend  further  than  the  length  of  the 
jetty  nnder  coustniction  at  any  one  time.     *    *     » 

'*  In  regard  to  changes  in  the  bottom  in  the  vicinity  of  the  jetty,  it  may  be  said  that 
from  Station  0  to  Station  79  there  practicaUy  has  been  no  change;  thatfrom  Station 
80  to  Station  153  a  till  on  both  sides  of  the  jetty  is  shown,  and  the  bottom  is  generally 
raised  above  what  it  was  originally.  As  the  work  advances  a  deep  trench  is  scoured 
along  the  jetty  near  the  end  and  is  filled  up  as  the  work  progresses^  the  final  result 
being  to  eliminate  the  shallower  trench  which  generally  existed  on  both  sides  of  the 
old  mattress  jetty." 

INCIDENTAL  SURVEYS  AND  OBSERVA'nOXS. 

In  August  and  September,  1890,  a  survey  of  part  of  the  outer  bar  and  its  channels 
was  made  to  determine  any  changes  that  might  have  occurred  after  completion  of  the 
contract.  On  plotting  the  survey  and  comparing  the  curves  of  depth  with  those  of 
the  survey  made  in  April,  May,  and  June,  1890,  no  appreciable  change  could  be  ob- 
served. 

About  six  months  after  the  completion  of  the  work  a  profile  over  the  axis  of  the 
jetty  was  taken  in  the  latter  part  of  January,  1891,  together  with  cross  sections 
every  1,000  feet  in  the  first  part  of  February,  1891.  By  comparing  these  sections 
with  those  taken  at  the  end  of  last  fiscal  year  and  completion  of  contract  it  was 
found  that  there  had  been  no  decidedly  marked  change,  with  the  exception  of  a 
slight  settlement  between  Stations  22  and  24,  and  a  general  settlement  over  that  part 
of  the  jetty  completed  toward  the  end  of  last  contract. 

In  April,  during  and  after  the  running  of  a  construction  train  for  the  repairs  of 
the  Life-Saving  Station,  a  slight  settlement  was  observed  between  Stations  9  and  60. 

There  has  been  no  profile  nor  cross  sections  taken  over  the  completed  jetty  for  this 
report,  as  the  change  would  be  so  slight  that  a  comparison  could  not  be  made  of  any 
practical  value. 

ADVANCE  OF  THE  WORK  DURING  THE  YEAR  ON  SOUTH  JETl'Y. 

Kiiil  of  completed  work  June  3,  1890,  Station  180;  end  of  completed  work  June 
30,  I HJH,  Station  194;  advance  this  year,  1,400  feet.  End  of  incomplete  work  Juno 
:^0,  181K),  Station  192;  end  of  iuc<unplet«  work  June  30.  1891,  Station  195-f  50;  in  ad- 
va  nee  of  completed  work,  150  feet.  End  of  trestle  June  :iO,  1890,  Station  196  +  28 ;  end 
of  trestle  Juno  30, 1891.  Station  198 -f  68;  constructed  this  year,  240  feet. 


Table  No.  ] 

. — Showing  kind  arid  amount  of  atone  used. 

Month. 

Can.     Riprap. 

Cars. 

Blocks. 

2.025.65 
2, 294.  :J5 

Total  can. 

Jnlv 

426       5,901.99 

321 

747 

Auj;n»t 

XJT  1    4,977.54 

363 

700 

Totsil..-- 

763  1  10,909.53  1    684  1    4.320.00 

1,447 

1 

Table  No.  2. — Showin<f  quantities  of  stone  used  and  cost  of  same  in  the  work  and  other 
items  of  expense,  not  incJudinff  office  and  inspection  expenses, 

0  to  79 +  64  (7,964  feet). 


Riprap... 
Blocks . . . 
Hallway  . 
Extras... 


Items. 


Cubic  yanls.       Cost. 


'  Cubic  ^vanls 
per  loot. 


Cost. 


4,179.88       $8,«l4.ir» 


13.86 


Total  for  vear 4, 17$).  »<s 

Previous  expenditures 40. 080. 24 


8.  70K.  01 
135.  OS  1.08 


(ii-aud  total. 


44,260.12     144,389.09 


I  Per  foot. 
0.52  $1.09 


0..S2  i 
5.03  ; 


1.09 
17.04 
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Table  No.  2. — Showing  q%ianiitie$  of  atone  u^ed  and  cost  of  same  in  the  work  and  other 
itonw  ofexponse,  etc, — Continnea. 

79+64  to  84+64  (500  feet). 


Item*. 

Cabio  yards. 

Cost 

Cabio  vards 
per  foot. 

Goat. 

llipran 

PtrfbU. 

Blocks      

lUilway   

Extras : 

$1.48 

Totsl  for  TWIT, --.-.-r - -- 

1.48 
16,186.84 

T>pf>wiftii||  ATTMMlditQnM.  ........ ....-r*TTTTT.T-M-T> 

fi.M6.81 

ii'66         932.87 

Oisnd  total 

6,908.81 

16.188.88 

12.00 

3S.37 

84  +  64  to  96  +  64  (1,100  feet). 


£«p™p- 

Blocks  - 

Bail  way        •'• 

Extras  .! 

8.14 

Total  for  vear 

3.14 
28,921.05 

'Piwvi  All  A  Axnenditaraa  ............................... 

0,6M.5i 

8.73 

aOwdo 

Grand  total 

9,504.61 

28,924.19 

8.72 

96.30 

96  +  64  to  107  +  64  (1,200  feet). 


BiJdkS  ■':"::":"■;""■'■;■""'-"'--*■" 

877.99 

1,626.36 

.32 

1.86 

Kailway          - • 

Extras     '"     

8.99 

Total  for  vcar 

377.99 
12,716.48 

1,629.35 
39, 497. 12 

.82 
10.60 

1.35 

Previous  oxiH'niHtiires 

82.92 

rvrajifl  tot a1  1             .... 

19,094.47 

41,126.47 

10.92 

34.27 

107  +  64  to  188  +  64  (3,100  feet). 


lUnraii  



bKJ 

Iluilwav            1 

14.12 
8.80 

Fxtras                  •- ..•..! .. . 

22.92 
215,955.62 

-.01 

72,180.09 

23.28 

69  66 

72,180.09 

215,978.54 

23.28 

09.67 

138  +  64  to  144  + 12  (548  feet). 


Blocks            

liAilWRV        ........................................... 

3"'xira8 

1.60 

TtitiAl  for  V6ar     .        ........................... 

1.60 
39.067.88 

Ti'ovioiifl  oxtt^iidiliircs ............................... 

12,567.«2 

22.93 

71.29 

nrsiTifl  iMat\              

12,567.62 

39,069.48 

22.03 

71.29 
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Tablk  No.  2. — Showing  quauiities  of  sione  uaed  and  cost  of  same  in  the  work  and  other 
items  of  expensCf  etc, — C-ontimicd. 

144+12  to  150  (588  foet). 


Items. 

Cubic  yards. 

Cost. 

(.'iibir  yanls. 
per  iofit. 

Cost. 

Itiprap 

IW/Out. 

Blocks 

! 

Kiiil  way 



' 

Kxtriiw'. f-  ------- 

$1.72 

Tot«1  for  T<^ar 

1.72 
»4, 278. 05 

PreviouB  exptjiulitorea 

12, 740. 68 

21.67 

$58.30 

Grand  tAtAl ...  . . 

12,740.08 

34,280.37 

21.67 

58  30 

150  to  160  j(l,000  feet). 


Riprap 

BlockH 

iUllwttv 

f 

Kxtnw. 

2.84 

Total  for  year 

2.84 
54,535.75 

FreviouB  expend  itarea 

Grand  total 

19, 023. 31 

19. 62 

54.54 

19, 623. 31 

54,538.59 

19.02 

54.54 

160  to  170  (1,000  feet). 


Rixnrap . . . 
Blocks... 
Baflway  . 
Extraa . . . 


Total  for  year 

PreyioQS  expenditures. 


Grand  total . 


I  5.30 

19,079.77  I    53,703.89 


19,679.77  I    63,709.19 


19.68 


19.68 


53. 70 


170  to  180  (1,000  feet). 


Riprap 

Blocks 

123.31 

256.48 

.12 

.27 

Railway 

:::::::::::::i: :::::::: 

Extras  

16.51 

Total  for  year 

123.31 
13, 162. 67 

272.99 
38, 2»9. 53 

.12 
13.16 

.27 

TVevioua  exnemlitareB ^ ...-  r -,r- 

38  20 

Grand  total 

13,285.98 

38,568.52 

13.28 

38.66 

180  to  100  (1,000  feet). 


Riprap 

1,568.43 
2,467.52 

3,262.33 
10, 610. 33 

1.57 
2.47 

3.26 

Blocks 

10.61 

Railway 

Extras 

6.06 

.01 

Total  for  year 

4,035.96 
10,454.92 

13,878.72 
26,982.08 

4.04 
10.45 

13.88 

Proriona  expend  iturf'A ^  ^ ,  ^ .  ^ . , 

26.98 

Grand  total 

14,490.87 

40,860.80 

14.49 

40.80 
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Table  No,  2. — Showing  qvantities  of  stone  used  and  cost  of  same  in  the- work  and  ofh^r 
items  ofexpensCj  etc. — Coutiiiued. 

190  to  108  f  68  (868  feet) ,  inoompleto  from  104. 


Items. 


Sipmp... 
Blocks... 
Railway  . 


Extras 

Total  for  year 

Previous  ezpeuditoros  from  Station  190  to  Station  196  +  28  . 


Grand  total . 


Cubic  vards. 


5,007.01 
1, 474. 40 


6, 572.  iO 
1, 959. 13 


8,5:U.53 


Cost. 


$10,603.65 

«,340.aO 

942.01 

2.21 


17,888.17 
6,417.56 


24,306.73 


See  Table  No.  3  as  to  cubic  yards  per  foot  and  cost  per  foot  between  Stations  IBO  and  104  and  Stations 
194  and  198 +  68. 

Tablk  No.  3. — Synopsis,  sh^jtHng  average  cost  per  foot  between  the  following  stations, 
[Cost  per  foot  includes  railway  and  extras.] 


Distance. 

This  year. 

To  date. 

Stations. 

Cnbic 
yards. 

rer foot 
0.52 

Cost. 

Cubio 
yai'ds. 

Cost. 

Remarks. 

From       0      to   79+64... 

79+-64tO   84+64... 

84+64  to   ^5+64... 

95+64tol07-f64... 
107+64  to  138 +64... 
i:j8+fl4  to  144  +  12... 

144+12  to  150 

160         to  160 

Feet. 

7,964 

500 

1,100 

1,200 

:{.ioo 

.•M8 

588 

1,000 

1,0(»0 

1,000 

1,000 

400 

468 

Perfoot. 
$1.09 

Perfoot. 
5.&^ 
12.00 

Perfoot. 
$18. 13     Shore  coiwieetion. 

3*2.37  1    A(«ntnR<>1rinhann#^l 

8. 72           2fi.  :W 

10. 92  '        M.  27 
2:».  28  ]        09. 07 

22.93  71.29 
21.07  1         3.<:f0 
19. 02           r>4. 54 

Clftv  coro. 

1>0. 

Do. 

.32 

i.53 
.01 

1 

r  i-si 

160         tol70 

19.68  '         ."A  70 



Bg 

170         to  180 

.12 
4.04 
14.32 
1.80 

.27 
13.88 
37.09 
7.76 

i:{.  28  1         38. 56 
14.49  1         40.86 
19.22           .M.OO 

2i* 

180         to  190 

o 

190         tol94 

o 

104         to  108+68... 

.80 

7.70 

Uuflnishod.  J 

Over  that  part  of  the  jetty  having  the  clay  core  there  was  expended  daring  the 
year  $1,626  to  keep  it  up  to  the  required  height. 


CONSTRUCTION. 

The  general  method  of  construction  was  the  same  as  last  year.  The  trestle  and 
railway  tract  wore  kept  in  advance;  riprap  was  then  dumped  on  tlie  ohl  mattress 
work  and  brought  up  to  the  surface  of  tne  water;  blocks  were  then  deposited  on  the 
sides  to  a  height  slightly  above  the  riprap;  then  additional  riprap  between  the 
blocks ;  then  more  blocks  covering  the  riprap  to  the  proper  height. 

8TONK. 

From  90  to  95  per  cent,  of  the  stone  used  from  quarry  station  on  the  line  of  the 
Gulf,  Colorado  and  Santa  F6  Railway  wjis  loaded  on  flat  cars  by  more  or  less  me- 
chanical means,  and  was  brought  down  by  rail  and  disposed  of  in  the  jetty  by  manual 
labor,  with  a  pitch-bar  to  assist  in  dumping  the  larger  blocks.  A  steam  derrick  fol- 
lowed to  finish  up  by  placing  in  a  more  compact  manner  the  large  blocks  between 
low  water  and  top  of  jetty,  the  blocks  having  been  previously  dumped  as  near  as 
possible  to  the  place  required. 

CASUALTIKS. 

There  has  been  no  damage  to  the  completed  work,  except  the  usual  settlement  to 
a  stone  jetty  and  the  deterioration  of  a  trestle  and  track  exposed  to  the  elements  in 
such  a  location. 

-     In  the  latter  part  of  April,  1891,  the  trestle,  which  had  been  extended  in  advance 
of  comiileted  work,  began  to  show  signs  of  failing  by  reason  of  a  few  of  the  bearing 
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piles  having  been  carried  away,  moat  likely  by  drift  logs  and  large  waves  pounding 
an  exposed  strnoture  supported  on  piles  honeycombed  by  the  Teredo  navalia.  At  the 
time  of  storm  and  boisterous  weather  had  passed  and  a  new  contract  had  nearly  been 
consummated  it  was  deemed  best  to  delay  repairs  until  such  time  as  contractors 
should  have  men,  material,  and  appliances  on  hand  for  such  wdrk. 

The  contractors  are  now  making  preparations  for  the  removal  of  rails  and  securing 
the  timber  framing. 

MISCELLANEOUS  ITEMS. 

The  jetty  office  at  Fort  Point,  on  Government  reserve,  was  repaired  and  enlarged 
in  anticipation  of  a  vigorous  prosecution  of  the  harbor  improvement.  A  survey  of 
Bolivar  Point  was  begun  and  finished,  showing  the  topography  of  that  part  of  the 
peninsula  where  the  proposed  shore  connection  will  start  for  the  extension  gulfward 
of  north  jetty. 

During  the  months  of  April  and  May,  1891,  the  superintendent  for  the  repairn  of 
the  life-saving  station  at  Fort  Point  was  allowed  the  use  of  the  jetty  railway  track 
for  his  construction  train  loaded  with  stone,  clay,  and  sand. 

ANNUAL  SURVEY. 

The  annual  survey  was  commenced  in  May  and  finished  in  June,  1891.  A  portion 
of  tl^e  field  notes  have  been  plotted  to  compare  with  last  annual  report  and  its  ac- 
c'ompauying  chart.    The  changes  noted  are  as  follows : 

The  channel  through  the  outer  bar  has  about  the  same  depth  as  last  year.  13i^  feet; 
the  distance  between  the  13-foot  curves  is  more  uniform  and  has  a  slightly  greater 
width. 

In  this  connection  I  wish  to  state  that  all  comparisons  are  from  the  plane  of  refer- 
ence used  last  year. 

The  average  rise  and  fall  of  the  tide  on  the  bar  has  also  been  determined,  showing 
that  at  ordinary  high  water  there  are  15  feet  and  over. 

In  the  gulf  the  30,  24,  18,  and  12  foot  contours  have  advanced.  In  Bolivar  Chan- 
nel the  18  and  24  foot  contours  have  recede<l,  the  12  and  30  foot  contours  remaining 
stationary. 

Bird  Island  Shoal,  off  Bolivar,  has  advanced  slightly  towards  the  south  with  a 
corresponding  movement  of  the  12,  18,  24,  and  30  foot  contours.  Tliere  has  also  ap- 
peared at^the  western  extremity  of  the  above  shoal  a  small  area  which  is  uncovered 
at  low  water. 

The  18-foot  contour  south  of  the  outer  end  of  the  old  mattress  jetty  has  disap- 
peared, and  the  8-foot  shoal  on  the  north  side  of  jetty  is  detached  and  has  a  less  area. 

At  the  extreme  end  of  the  completed  work  there  is  a  12-foot  contour  with  a  maxi- 
mum depth  of  16  feet;  it  extends  for  a  maximum  width  of  800  feet  on  the  north  to 
200  feet  on  the  south  of  mattress  jetty  and  in  length  about  2,000  feet  in  advance  of 
the  completed  work. 

The  6-foot  contour  abreast  of  and  north  of  completed  work  has  advanced  slightly ; 
the  6  and  8-foot  contours  on  the  south  remain  about  the  same  witih  a  decided  ad- 
vance of  the  3-foot  contour.  The  general  tendency  alon^  both  sides  of  tiie  com- 
pleted jetty  is  a  shoaling  and  a  tilling  up  of  the  trench  which  forms  on  both  sides  of 
the  jetty  as  it  advances. 

Of  the  small  accretion,  part  of  the  original  Government  reserve,  but  recently 
reappearing  inmiediately  south  of  iand  between  stations  140  and  150,  a  larger 
area  is  above  water,  and  its  probable  attachment  to  Galveston  Island  and  the  jettv 
may  be  looked  for  in  the  near  future.  This  tendency  of  the  beach  gulfward  wiU 
continue  as  the  stone  jetty  advances,  showing  conclusively  that  the  east  end  of  the 
island,  for  at  least  a  considerable  distance,  will  be  protected  against  erosion. 

The  inner  bar  at  the  entrance  to  Galveston  Channel  has  a  better  approach  than 
formerly,  the  curves  being  more  regular,  and  the  shoal  off  Fort  Point  Light-House 
gradually  receding.  The  l)ar  has  aoout  the  same  depth  of  water  as  last  year,  a  good 
21  feet. 

Very  respectfully,  your  obedient  servant, 

£.  M.  Hartrigk, 
AseUtant  Engineer, 

Ms^.  Charles  J.  Allen, 

Corps  of  Engineers,  U.  S.  Am 
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KF.IHiKT  OK  MK.  UICRALD   BAUNALL,  AHSI8TANT  KNOINKKK. 

Galveston,  Tkx.,  June  SO,  1S91. 

Sir:  I  have  tlie  honor  to  make  the  fnllnwinf;  report  on  precise  leveling  operatiuoi' 
which  were  carried  on  from  March  10,  1890,  to  July  10,  1890,  in  accordance  with  your 
instructions. 

The  object  of  these  levels  was  to  connoct  the  zero  of  the  tide  |^aug«'8  on  Galveston 
har  and  in  Galveston  Bay  with  the  B.  M.  ou  the  Ilendly  BuildinK,  which  is  2,096.7 
niilliuietreH  al>ove  the  oHti^blished  plane  of  reference.    On  March  20  one  leveling' 

Sariy  was  organized  and  went  into  camp  on  Bolivar  Point.  The  party  consisted  of 
Ir.  A.  L.  Johnson,  observer,  Mr.T.  P.  (tri filth,  recorder,  Mr.  G.  W.  Allen,  and  Mr.  Hous- 
ton Jones,  rodmen,  with  three  attendants  and  axmcu.  After  the  instrumental  con- 
stants had  been  determined  a  line  was  commenced  from  P.  B.  M.  No.  1,  on  Bolivar 
Light  House,  and  mn  np  the  peninsnla  as  far  as  Elm  Grove,  opposite  Hannaa  Reef 
Gauge.  The  chief  difficulty  which  presented  itself  to  the  execution  of  this  work  was 
how  to  carry  the  levels  across  the  numerous  long  stretches  of  water  between  shore 
and  the  gauges,  a  dithculty  which  became  more  apparent  as  the  work  of  building 
platforms  on  an  unstable  foundation  in  strong  currents  progressed. 

It  had  been  intended  to  run  a  line  around  Galveston  Bay,  commencing  at  Boli- 
var Point  and  running  as  close  as  practicable  to  the  ^ore  into  Galveston  across  tbe 
railroad  trestle,  with  which  line  the  gauges  were  afterwards  to  be  connect4>d.  Th\f< 
plan,  however,  as  the  work  progressed,  owing  to  the  difficulty  of  leveling  over  inarsb 
land  and  of  getting  around  tbc  flooded  county  adjacent  to  the  Trinity,  San  Jacinto, 
and  other  streams,  was  abandoned  in  favor  of  one  which  contemplate  tho  starting 
of  two  separate  lines;  one  to  cross  the  Gorge  and  connect  with  the  ''Gorge,*'  *'Bar." 
"Hannas  Reef,"  and  "  Rollover*'  gauges,  the  other  to  cross  West  Bay  on  the  railroad 
trestle  and  connect  with  "Redfish  N.,"  ''Kodfish  S.,"  and  ''Morgan  Point"  gauges. 
Before,  however,  this  could  be  definitely  decided  upon  it  was  necessary  to  ascertain 
the  practicability  of  crossing  the  gorge  in  order  to  connect  the  bench-mark  ou 
Hendly  Building  with  P.  B.  M.  No.  1  of  the  line  then  being  run  from  Bolivar  Light- 
House)  and  it  was  determined,  as  an  experiment,  to  connect  that  line  with  the  gauge 
at  Hannas  Reef  as  soon  as  the  levelins  party  ebould  reach  there. 

On  April  12  the  line  from  P.  B.  M.  No.  1  to  Elm  Grove  was  completed  and  P.  B. 
M.  No.  5  established  there.  This  distance  is  12.61  kilometres,  but  the  actual  length 
of  line  leveled  was  29.95  kilometres,  as  many  of  the  stretcher  had  to  be  relovele^l 
severaJ  times  on  account  of  the  marshy  character  of  the  ground  over  portion  of  the 
route.  On  April  13  the  schooner  Andrew  Boden  was  chartered  for  tnis  york,  and 
having  taken  the  necessary  materials  and  appliances  for  platform  construction  on 
board  sailed  for  Elm  Grove  with  tbe  leveling  party. 

RECIPROCAL  LKVKLING  ON  PLATFORMS. 

As  but  little  information  on  reciprocal  leveling  at  long  distances  was  at  hand 
either  as  to  the  limit  at  which  good  results  could  be  obtained  or  on  the  best  method 
of  constructing  platforms,  it  was  decided  to  experiment  at  the  crossings  at  Hannas 
Reef,  the  conditions  being  favorable  at  that  point  f^^i"  such  tests.  Four  platforms.  A, 
B,  C,  D,  were  accordingly  constructed  on  shore  and  two  platforms,  E  and  F,  in  the 
water.  Platforms  E  aud'F  (-onsisted  of  three  jMlen,  well  braced,  for  the  instrument 
to  stand  on,  with  a  shoot-pile  protection  around  it  to  prevent  vibration  from  the 
surging  of  the  waves  or  from  the  wind;  the  piles  of  tliis  protection  also  supported  a 
floor  for  the  observer,  recorder,  umbrella  man,  and  flagman.  These  platforms  Avere 
about  5i  feet  above  mean  low  tide  so  as  to  bring  the  level  to  a  height  of  10  feet,  this 
being  considered  the  plane  of  least  variable  refraction;  they  were  constructe<l  on  the 
general  plan  shown  in  sketch  (Plate  2),  but  were  of  much  lighter  construction  and  not 
provided  with  a  rock  apron  around  them,  the  locality  being  sheltered  and  the  water 
shoal.  The  rods  were  provided  with  targets  1  foot  square,  painted  red,  and  having  a 
white  streak  1^  inches  wide,  painted  horizonally  across  the  cent<er;  these  targets 
were  set  by  flag  signals  .as  nearly  as  possible,  so  that  tbe  middle  wire  of  the  instru- 
ment should  bisect  the  white  streak,  and  the  reading  of  the  rod  then  noted  by  the 
rodman,  a  fine  wire  stretched  across  a  hole  in  the  target  enabling  him  to  read  with 
accuracy.  When  the  levels  had  been  completed  across  the  various  spans  they  were 
checked  by  levels  across  two  spans  at  a  time  and  then  connected  with  a  bench-mark 
on  the  southwest  pile  of  Ilannas  Reef  Tide  House  (see  Table  No.  2). 

On  the  completion  of  the  work  at  Hannas  Reef  the  party  sailed  for  Galveston  and 
commenced  making  preparations  for  crossing  the  gorge,  the  results  at  Elm  Grove 
having  demonstrated  the  fact  that  good  results  could  be  obtained  on  platforms  1,378 
metres  jipart,  which  was  the  greatest  distance  experimented  at,  and  the  facility  with 
whieh  the  readings  were  obtained  at  this  distance,  combined  with  the  closeness  of 
tbe  results,  were  considered  evidence  that  by  increasing  the  number  of  observa- 
tions much  longer  shots  could  be  taken  with  equally  good  results. 
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CIH)SSIN(;  THK  GOKOK   AT  «ALVES'n>X. 

A  lino  of  shoro  levels  having  boon  run  from  P.  B.  M.  Ko.  0,  on  the  Henclly  Building, 
to  Platform  Q,  near  the  qnarentine  station,  on  May  6  the  8choo;ier  Mathilda  was 
chartered  and  having  been  fitted  out  with  a  pile-driver  and  takei£  the  neeessary 
material  on  board  sniled  for  the  gorge  and  commenced  work  on  the  platforms.  'ITiis 
work  oeonpied  till  June  12. 

The  gorge  has  a  width  of  2,851  metres  from  shore  to  shore.  For  about  1,88-1  metres  of 
this  distaufo  it  has  a  dr])th  exceeding  10  feet,  which  was  considered  to  be  the  greatest 
depth  at  which  it  was  practicable  to  construct,  at  reasonable  cost,  plattVn'ms  which 
would  be  rigid  enough,  as  in  deeper  water  it  would  have  been  nece^ssary  to  have 
changed  the  plan  of  construction  to  a  much  m<»ro  costly  one.  It  was  therefore  neces- 
sary to  level  across  this  width  of  1,884  metres,  which  was  506  metres  greater  than  the 
longest  shot  at  Hannas  Reef,  and  for  this  reason  it  was  considered  advisable  to  cross 
the  gorge  with  two  independent  lines. 

The  strong  currents  and  unstable  bottom  which  scoured  very  rapidly  as  sotni  as 
the  obstruction  offered  by  the  sheet  piling  was  presented  to  the  former  made  the 
difficulty  of  building  these  platforms  very  much  greater  than  was  anticipated.  One 
platform,  constructed  <m  Bird  Island  Shoal  in  about  4  feet  of  water,  and  having  the 
piling  17  feet  in  the  sand,  was  carried  away  bodily,'  the  bottom  having  scoured  out 
around  it,  and  it  was  found  necessary  to  put  an  apron  of  rock  around  the  others  as 
soon  as  built,  an  addition  which  increased  materially  the  cost.  Almost  continuous 
Htrong  winds  also  added  much  to  the  difficulty  of  doing  this  work,  and  at  times  caused 
serious  injury  to  platforms  in  process  of  construction. 

I'latform  P,  off  Pelican  Spit,  was  commenced  on  May  10  and  finished  on  May  16. 
This  platform  was  constructed  in  6  feet  of  water  (see  Plate  2). 

Platform  BI.  was  then  commenced  on  Bird  Island  Shoal  and  finished  on  May  21. 
This  platform  wad  caried  away  on  June  2.        ^ 

Platform  OG,  110  metres  north  of  the  gorge  tide  house,  was  comijienced  on  May 
22,  and  was  nearly  completely  on  May  23  when  work  on  it  had  to  be  suspended  oil 
account  of  bad  weather.  On  May  26  it  was  so  badly  injured  during  a  gale  that  it 
was  found  necessary  to  construct  a  new  one ;  this  latter  owing  to  bad  weather  was 
not  finished  until  June  12. 

While  the  construction  of  platforms  was  progressing  the  leveling  parties  availed 
themselves  of  eyery  opportunity  to  get  observations.  Each  party  consisted  of  an 
observer,  a  rodman,  a  recorder,  a  flagman,  an  umbrellaman,  ana  one  or  more  oarsmen, 
Mr.  (jlerald  Bagnall,  with  level  No.  t,  observing  atone  platform,  and  Mr.  A.  L.  John- 
son, with  level  No.  5,  at  the  other. 

It  had  been  intended  to  cross  the  gorge  by  two  lines,  one  from  Q  going  by  P  and 
BI  platforms  to  Bi,  the  other  by  Fort  Point  (on  jetty)  and  GG  platform  to  B2,  and 
thence  on  shore  to  Bi,  forming  a  polygon,  but  the  destruction  01  platform  BI  made 
it  necessary  to  go  from  P  to  GG,  thus  connecting  with  the  other  line  at  that  point, 
making  two  polygons  instead  of  one,  and  introducing  a  span  of  1,945  metres.  A 
nnmber  of  observations  taken  between  Q  and  P  from  May  16  to  June  10  were  not 
considered  satisfactory,  for  although  the  mean  result  was  nearly  the  same  as  found 
later,  yet  the  discrepancies  between  the  different  sets  was  so  great  as  to  cause  their 
rejection ;  this  was  due  to  working  in  windy  weather.  A  number  of  observations 
taken  between  BI  and  P,  and  between  BI  and  B,  before  the  destruction  of  the 
former,  are  also  of  no  use,  not  having  been  completed.  The  number  of  sets  of  obser- 
vations taken  depended  on  the  closeness  of  the  results  obtained,  but  was  never  less 
than  three. 

The  results  of  these  levels  was  closer  than  had  been  expected,  the  probable  error 
between  Q  and  GTG  having  been  only  0.4  millimetre,  and  between  GG  and  Bi  1.6 
millimetres.  The  method  of  taking  observations  here  was  the  same  as  at  Hannas 
Reef,  but  the  length  of  time  required  to  get  a  satisfactory  observation  increased 
very  much  with  an  increase  in  the  distance. 

PLATFORM  ON  THE  BAR. 

On  June  19  work  was  commenced  on  Platform  No.  1  on  Galveston  Bar,  a1>ont  1 
mile  from  shore,  and  continued  until  June  80,  when,  it  being  finished,  work  was  sus- 
X>end(Ml  and  the  schooner  Mathilda  paid  off,  as  the  funds  allotted  were  nearly  ex- 
pended. This  platform  differs  from  sketch  plate  2  by  having  2  piles  at  each  of  the 
corners  of  the  sneeting,  and  on  the  exposed  sides  at  a  distance  of  40  feet  from  the 

glatform  a  wave-breaker  composed  of  clumps  of  piles  driven  20  feet  apart  with  two 
orizontal  stringers  bolted  across.    On  the  completion  of  work  the  instrumental 
constants  were  again  determined. 

METHODS  OP  WORK. 

On  the  shore  work  two  lines  were  run  in  opposite  directions  by  the  same  observer, 
and  if  the  rosult  did  not  come  within  the  required  limit  of  discrepancy  (2  milli- 
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meters  '>/2k)  a  third  and  sometimes  a  fourth  line  'vras  run.  This  small  limit  was 
adopted  on  account  of  the  great  accuracy  required  in  the  rcRults.  The  bubble  was 
always  kept  in  the  center  on  both  the  land  and  the  platform  work,  and  I  can  not  too 
strongly  indorse  the  recommendation  of  this  method  made  by  Mr.  J.  B.  Johnson  in 
his  report  (see  Report  of  Chief  of  Engineers,  1«H4),  as  it  not  only  saves  a  vast 
amount  of  office  work,  but  I  am  convinced  thnt  the  elimination  of  error  arrived  at 
by  working  always  with  a  bubble  of  as  nearly  ns  possible  the  same  length  in  the 
center  wilT  eive  more  accurate  results  than  the  most  carefully  made  corrections, 
especially  ^en  the  latter  are  complicated  by  some  instrumental  defect,  as  was 
found  in  the  case  of  Bubble  Tube  No.  I,  which  was  used  with  Level  No.  5.  Foot 
plates  were  first  tried  for  the  rods  on  the  shore  work,  but  they  were  abandoned 
m  favop  of  iron  pins  1^  feet  long.  Iron  pins  were  also  used  over  portions  of  the 
route  for  the  legs  of  the  instrument  to  rest  on.  In  the  long  shot  reciprocal  levelling 
it  was  found  necessary  to  mark  the  position  of  the  bubble  on  the  rings  of  Level  No. 
1  by  lines  scratched  on  the  latter,  as  owing  to  the  great  wear  on  the  object-eud  ring, 
presumably  caused  by  the  constant  determining  of  the  inclination  of  the  bubble  on 
shore  work,  any  little  change  in  the  position  of  the  bubble  longitudinally  with 
the  optical  axis  of  the  telescope  caused  a  change  in  the  reading.  This  was  also 
done  with  Level  No.  5,  which  instrument,  however,  licing  much  newer,  does  not  show 
the  same  wear  where  the  bubble  lees  rest.  The  value  of  p  for  telescope  erect 
in  Table  No.  1  shows  the  extent  of  this  wear  in  the  case  of  Level  No.  1. 

In  the  reciprocal  leveling  the  observations  were  taken  in  sets  of  four  shots  each 
in  the  following  order :  Telescope  normal,  level  direct;  telescope  normal,  level  re- 
versed; telescope  inverted,  level  reversed;  telescope  inverted,  level  direct;  thus 
eliminating  the  errors  due  to  inclination  and  collimation,  and  as  the  mean  of  the 
differences  of  elevation  found  by  both  instruments  give  a  result  with  o — r  eliminatiMl, 
the  only  error  remaining  was  that  due  to  the  inequality  of  the  pivot  rings  of  the  two 
instruments.  To  eliminate  this,  aftcr*a  sufficient  number  of  sets  of  observations  had 
been  taken,  the  observers  chan.u:cd  platforms,  taking  their  instruments  with  them, 
and  read  a  number  of  sets  of  observations  from  their  new  stations.  The  mean  of  the 
differences  of  elevation  found  by  all  these  sets  gives  the  true  difference  of  elevation. 
The  readings  were  taken  as  nearly  as  possible  simultaneously  on  account  of  the 
changes  in  refraction,  which  were  very  noticeable  at  the  long  distances,  a  few  min- 
n tes*  delay  often  necessitating  a  resetting  of  the  target.  During  these  observations  on 
the  platforms  in  the  water  the  bubble  was,  as  a  rule,  in  a  constant  s'tate  of  motion, 
owing  to  the  vibration  of  the  platform.  As  this  movement  was  very  slight  and  uni- 
form the  bubble  moved  within  well-defined  limits,  and  the  observer  was  able,  with 
care  and  patience,  to  set  the  target  accurately.  While  this  motion  of  the  bubble 
interfered  seriously  with  the  rapidity  of  working,  it  had  the  beneficial  effect  of  pre- 
venting the  liquid  from  being  held  from  a  true  level  by  adhesion.  Most  of  the  work 
was  done  between  6  and  9.30  a.  m.  and  between  3  and  7  p.  m.  Two  temporary 
bench  marks  were  usually  set  at  the  end  of  each  day's  ^;\'^ork  on  the  shore  work,  and 
it  having  been  found  that  a  slight  change  in  their  comparative  elevations  sometimes 
occurred  in  soft  ground  or  after  rain,  the  mean  of  the  two  would  be  taken.  This  is 
indicated  in  the  notes  by  having  the  letter  m  placed  after  the  number  of  the  bench 
mark. 

BENCH  MASKS. 

Seven  permanent  bench  marks  were  set  and  two  more  established  on  the  anchor 
bolts  of  Fort  Point  and  Bolivar  Light-houses ;  those  which  are  not  located  by  perma- 
nent land  marks  close  by  were  located  by  sextant  angles.  A  li^t  of  bench  marks 
witli  their  locations  is  given  on  table  No.  5. 

INSTRUMENTS. 

The  instruments  used  were  Kern  levels  No.  1  and  5,  with  bubble  tubes  Nos.  3  and 
1,  respectively.  Rods  Nos.  11  and  13  were  used  throughout.  Iron  pins  were  used  for 
both  the  rods  and  tripod  legs.  The  former  had  a  wooden  ping  set  in  the  head  in  order 
to  afford  good  holding  ground  for  the  points  of  the  tripod  legs.  Tents  were  used 
when  necessary  on  the  shore  work,  but  wind  umbrellas  were  found  to  be  more  con- 
venient when  not  too  windy.  The  latter  were  used  altogetlier  un  the  platforms.  The 
rods  were  provided  with  targets  as  already  described  for  the  long-shot  work. 

vINSTRUMKNTAL  DEFECTS. 

In  the  first  determinations  for  the  value  of  one  division  of  bubble  tube  No.  1  it 
was  noticed  that  the  change  in  the  rod  readings  with  the  bubble  at  the  object  end 
was  greater  than  with  the  bubble  at  the  eye  oiul,  and  Mr.  Johnson,  in  his  second  de- 
termination on  July  1,  read  his  bubble  first  in  the  center,  then  about  five  divisions 
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• 
toward  the  eye  t^nd,  and  then  the  same  number  of  diTisionR  toward  the  object  end, 
making  in  all  30  observations  for  each  station  10  mptre^?  apart,  beginning  at  io  metres 
from  tne  instrument  and  ending  at  100  meters.  Without  a  single  exception  he  foimd 
the  <lifference  of  rod  reading  with  the  bubble  run  to  the-  object  end  greater  than 
when  run  to  the  eye  end,  and  varying  in  amount  from  25  to  100  per  cent. 

In  tables  3  and  4  the  algebraic  sum  of  the  values  of  the  p*8  of  levels  No.  1  and  5 
can  be  found  by  subtracting  the  difference  of  elevation  found  with  the  levels  in 
either  position  from  the  linal  diflerence  of  elevation,  and  it  will  be  noticed  that  the 
values  are  constantly  changing,  which  is  in  accord  with'  past  experience  with  that 
('onstant.  The  values  found  as  above  are,  of  course,  not  absolutely  correct,  a*,  be- 
sides errors  of  pointing,  there  are  also  probably  slight  errors  due  to  the  effect  of 
temperature  on  the  instruments  and  to  irregular  refraction.     (See  refraction.) 

REFRACTION. 

Corrections  for  the  constants  and  for  the  earth's  curvature  were  applied  to  46  sets 
of  reciprocal  observations  in  order  to  ascertain  the  refraction  at  different  liours  of 
the  day  and  under  various  conditions  of  temperature  and  of  barometic  pressure. 

Table  No.  6  gives  the  mean  of  the  refraction  of  a  number  of  observations  during 
each  hour  from  7  a.  m.  to  12  noon,  and  from  3  p.  m.  to  7  p.  m.  it  shows  a  very  decided 
and  gradual  decrease  of  refraction  to  11  a.  m.,  and  a  slight  decrease  between  11  and 
12;  between  3  and  5  it  is  practically  constant,  then  a_  gradual  increase  to  7  p.  m. 
The  absence  of  a  complete  teniperature  and  barometric  record  on  the  ground,  to- 
gether with  the  presence  of  errors  of  ]>ointing  and  of  changes  in  the  values  of  the 
**p'8"  of  both  instruments  between  the  time  that  constant  was  determined  and  the 
time  the  observations  were  taken  prevent  anything  but  this  general  averaging  of 
results.  It  was  noticed  as  the  work  progressed  that  the  rod  re^oiliiigs  of  both  ob- 
servers changed  in  opposite  directions.  Investigation  shows  that  as  th«'-  sun's  rays 
came  more  in  the  direction  of  any  one  line  of  siglit,  and,  at  the  same  time,  in  oppo- 
sition to  tiie  other,  that  the  rod  readings  in  the  first  case  became  greater,  while  in 
the  last  they  became  less.  There  were  a  few  ex(*e])tions  to  this,  but  there  is  a  great 
prepoiiderauce  of  evidence  to  show  tliat  there  was  either  an  Irregular  refraction,  or 
that  the  instruments  were  effected  differently  by  changes  of  temperature.  Errors 
due  to  this  can  not  be  measured,  but  it  is  possible  to  a  great  extent  to  eliminate  them 
by  taking  observations  across  the  same  span  under  different  c(mditions  Df  liglif. 
Before  concluding  I  wish  to  call  attention  to  the  fact  that  in  all  this  reciprocal  leveling 
the  aim  has  been  to  get  correct  results  by  elimination  of  error  rather  than  by  ap- 
plying corrections  for  the  constants.  The  recorded  values  of  the  constant  py  as 
published  in  the  various  reports,  often  show  a  considerable  change  in  a  short  period, 
which  would  create  a  doubt  as  to  their  value  at  any  intermediate  time.  This  lia- 
bility to  change  also  shows  the  advantage  of  completing  the  observations  across  one 
span  before  proceeding  to  another. 

Incorporated  in  this  report  are  the  following  tables  and  plates  : 

Table  No.  1  gives  the  instrumental  constants. 

Table  No.  2  gives  the  results  of  levels  run. 

Table  No.  3  gives  in  detail  the  results  of  the  platform  work  across  the  gorge. 

Table  No.  4  gives  in  detail  the  results  of  platiorm  work  at  Elm  Grove. 

Table  No.  5,  list  of  U.  S.  P.  B.  M's. 

Table  No.  6,  table  of  refraction  (hourly),  as  found  by  46  sets  of  reciprocal  levels. 

Plate  1,  sketch  showing  the  location  of  the  platforms  and  of  the  line  run  on  shore. 

folate  2,  sketch  showing  the  platform  on  Pelican  Spit,  P,  in  plan  and  elevation. 

In  Table  2  column  1  gives  the  bench  marks;  column  2,  the  distance  in  kilometres 
from  the  initial  point;  column  3,  the  direction |  column  4,  the  successive  differences 
of  elevation  between  the  bench  marks  and  their  mean ;  column  5,  the  residuals ;  col- 
umn 6;  the  probable  error  r  of  the  mean  in  column,  ,4,  computed  by  the  formula 

r=  0.6745  J  T^3r 
^  m  (m-1) 

column  7,  the  probable  error  R  of  the  mean  elevation  of  the  B.  M.  to  which  it  refers, 
as  computed  from  the  beginning  of  the  line ;  column  8,  the  elevation  referred  to  the 
plane  of  reference;  column  9,  corrections  to  be  applied  to  column  8;  column  10,  the 
corrected  elevation  leferred  to  the  plane  of  reference;  column  11,  the  initial  of  the 
observer. 
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Tablk  No.  1. — CofMtonto  of  intirHMentM, 


Number  of  | 
iiiHtnim««iit. , 


Diite. 


pn. 


Kimlevi*!:   <    1K90. 
No.l....  May  15 
Nu.l...-:  July    1 
No.  5. . . .   Mar.  25 

No.5...JMrv  15 
No. 6....;  July    1 


-4.26 


pi. 


P. 


%'. 


I    8 


,  C<im|i«it^r. 


-1.07 


-0.58 
-0.60 


-1.11 


13    50.58     13    .<>1.01     27    41.59  |^3|    1.67     CBagiiAll. 

.r.!T.|'i7*  07.95"    17    i6.":"5<i"  ":U"*i«."3iT"iV*3.*C8'    .\.L...Ioliii. 
i  i  I        I  won. 

-0.72 |....| IK>. 

-O.KS! ' ' 1     *155  1        JDo. 


*  ThU  value  of  one  diyision  of  the  bubble  wan  fmind  by  a  diflVrent  method  from  that  imhI  In  th«  pr*^ 
viouH  det<<munation.  m  explained  in  r^iiort . 

pn  and  ;n  id  tiie  aooTe  table  are  tlie  in<^iu»litieH  of  the  jdvot  ringa  with  the  teleacopo  nomuil  and 
inverted,  resiiectively. 

P  is  the  ineHU  of  j»n  and  pi. 

%  is  the  wire  interval  between  the  middle  and  upper  wire. 

4'  is  the  wire  interval  between  the  middle  and  lower  wire. 

I  Is  the  sam  of  i  and  i'. 

Table  No.  2. 


Bench. 

Die. 
tauce. 

i 

i 

1 

DlflTerpnce 
of  eleva- 
tion. 

•. 

r. 

R. 

1  Rod 

Klexa-     con- 

tion.    ,  nee- 

jtion. 

i 

C)«»r- 

eleva- 
tion. 

1 

<  »baerver. 

Water    table,    Hendley 
BuildlniF 

Kil09. 

8,000.7 

U.S.P.B.M.No.6 ' t.-.. 

+  1,194.0 

+0.4 
-0.4 

0.3 

8,200.7 

8,290.7  1  BT. 

.024 

N. 

s. 

T.B.M.ie 

-1,440.8 
-1,440.0 

1.850.8  1 

1,850.3 

J. 
J. 

% 



1,612.8 

1,612.3 

Mean 

-1,440.4 

-  338.9 

-  336.7 

-  338.4 

+0.9 
-1.3 
+0.4 

-8.8 
+8.1 
+0.1 

-0.8 

+0.8 

-0.1 
+0.7 
+0.7 
—1.3 

+1.0 
-1.0 

-1.9 
^0.5 
a- 9.  n 

0.4^ 

T  B.M  17 

1.037 

N. 
S. 
N. 

J 

J. 

J. 

1.2 

838.6 

838.6 

Hean 

-  33ao 

1.77 

N. 
S. 

N. 

T.B.1L18 

-  670.4 

-  676.8 

-  673.8 

J. 

J. 

J 

0.5 

1,117.1    

..   .. 
1,117.1 

Mean 

-    678.7 

8.60 

N. 
S. 

T.B.M.Q.(pUtform).... 

+    270.8 
+    277.7. 

J. 
J 

• 
0.3 

1.4 

1 

1 
1,192.8    

1.192.8 

Mean 

+    278.5 

3.68 

N. 
S. 

U.S.P.B.M.7* 

+      75.8 
-I.       7R.  0 

J. 
J 

N.  !  a.       7.«i  0 

1 

B 

S. 

+      77.0 

B 

0.6 

2.042.8 

2,042.8 

Moan 

+      75.7 

4.62 

N. 
S. 

T.B.M.Ft.Pt.at 

-I.    924.7 
+    926.7 

J. 
B. 

0.5 

1.6 

1.366.8 

1,365.8 

Mean 

+    925.7 

4.576 

N. 
8. 
N. 
S. 

XT.aP.B.M.FtPt.6*.-.. 

-  675.1 

-  676. 5 

-  679.0 

J, 
J 

1 

B 

—    677.2  U-0.2 

1 

B. 

0.4 

1 

1.897.2 

Mean 

—    677. 0 

6.68 

+0.5 
-0.6 

1.6 

1,897.2 

Platfonn  G.  Q 



+     779.6 
+     780.7 

J.andB 
J.aadB 

Mean 

-f    780.1 

1 

*Not  on  direct  line. 

t  This  is  a  peg  on  lino  No.  2  from  Q.  to  G.  G.    For  rest 


of  line  see  Ft.  Pt.  a  and  G.  G.,  Table  No.  8. 
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Table  No.  2— Continued. 


Bench. 

Bis- 
tance. 

1 

Difference 

ofeleva- 

Uon. 

• 

9. 

r. 

R. 

Eleva- 
tion. 

Bod 
con- 
nec- 
tion. 

Cor- 
rooted 
eleva- 
tion. 

Observer. 

B.  1£.  on  Gorge  Gauge  * . . 

KUos. 
P.  79 

.... 

+    498.8 
+    493.3 

1.5 

2,890.5 

2,390.5 

B. 

B. 

+2.4 
-2.6 

1.6 

2.1 

1,169.4 

1,169.4 

Kean 

+    493.3 

7.74 

.... 

B.1      

-  730.2 

-  726.3 

J  andB. 

B. 

0.3 

1,078.9 

1,078.9 

Mean 

—    727.8 

N. 
8. 

_A  1 

B.2t.          

—     ro  1 

J 

~      00.8   -4-0.8 

B. 

0.8 

660.7 

660.7 

Kean 

—      90.5 

T.B.1£.20K 

8.54 

N. 
8. 

N. 

-  610.8   -f-Ll 

-  600.7  i    0.0 

-  608.6  |-l.l 

J 

J. 

, 

B. 

* 

0.4 

2.2 

2,690.2 

9  noA  9 

Mean 

-    609.7 

9.1 

^8. 

U.8bP.B.M.l .' 

+2,030.0 
+2,030.9 

tv* 

J. 

;      .,        .r-.  . 

J. 

0.8 

2.2 

1,816.0 



1,816.0 

Mean 

+2,030.6 

4:1 

-0.3 
+0.3 

+0.4 
-0.4 

-3,8 
+0.6 
+8.2 

0.0 
—0.1 

9.11 

8. 

U.S.P.B.M.8* 

-  873.8 

-  874.6 

B 

B. 

0.2 

1.05,1  fl 

Mean 

-    874.2 

10.88 

8. 

T.B.M.1 

-1,866.3 
-1,666.9 

1,023.6 

J. 

J. 

0.3 

1 

2,251.3 

Mean 

-1,666.6 

8. 

1 

TJ.S.P.B.li.2* 

+1,227.3 
+1,228.1 

2.3  p  9.  Mil  a   

J. 

* 

'           , 

J. 

1 

1 
1,418.2  1 

i,4ia2 

Mean 

+1,227.7 

1.4 

1L78 

8. 

N. 

T.B.M.2 

+    398.4 
+    894.0 
+    39L4 

J. 

J. 

J. 

! 

0.1  '.  2.7 

1,550,8    ....;. 

1,550.8 

Mean 

+    894.6 

11.98 

N. 
8. 

U.S.r.B.M.3* 

+    132.6 
+    182.5 

J. 
J. 

+1.0 

607.4    

607.4 

Mean 

+    132.6 

1.4 

12.84 

8. 

N. 

N. 

T.B.M.:ifc 

-  811.8 

-  810. 0 

J. 
J. 

-  806.9  1-3.0 

—  808.4    -2-4 

J. 

J. 



! 

798.0 

Moan 

—    810. 8 

T.B.M.3C 

13.00 

.... 

+    190TF|    0.0 
+     190.6  ;    0.0 

798.0 

J. 

J. 

-0.3 
+0.3 

0.2 

615.2 

615.2 
914.4 

Mean 

+     190.0 

-  182.5 

-  18:j.  I 

T.B.M.4 

13.41 

S. 

J. 
J. 

Mean 

—     182.8 

1 

1 

T.B.M.5 



14.52 

X. 
8. 

^     •**  1 
+    297.9  i+1.3 
+    300.4    —1-2 

0.8 

914.4 

J. 
J. 



3.1 

1,557.8 

1,557.8 

Mean 

+    299.2 
+    Qi^T 

U.  S.  r.  B.  M.  4* 

15.08 

J. 

'            1 

■*Xot  on  ilioH't  Miu'. 

f  This  ia  on  line  "So.  2  from  (i.  G.  to  B.  I.    For  rest  of  line  see  Table  No.  8. 
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Bi'ncfa. 


Diffi'rence 


}!±      I      of  eleva- 


tance. 


tion. 


;      '  ;  K«i     cor- 

^'    ,   '^-        tion.       nee       elera-    Ol»»er^.r 
I  tion.       tion. 


T.B.M.6  L 15.65    ,  X.     -     1K5.4    +1.4     1.0 

,  s.      -     182  5    -1.5  ' 


73a  4  ' 


730.  i     J. 
J. 


Moan  . 


T.U.M.7 

16.14 

S. 


-  214.0 

-  212.  S 

Mc-ui 

-     213.4 

+     468. 7~ 
-j-    472.8 
+    474.9 

T.B.M.8 

16.71 

X. 

s. 

X. 

-o!6  i. 


Mean '...'  +    472.1 


T.B.M.OII 17.27    '  N.  [  +    .TJ5.6 

I  I  S.     +    a3tf.6 


Mean " +    338.1 

T.B.M.10 


+3.4 
-0.7 
-2.8 


+0.5 
-0.5 


1.2 


517.0  ;  J. 

I  J. 


9tj9.1 


080. 1  'J. 

'  J. 

J. 


0.3    I,:T2.5.2 


17.76      X.     -      4.^6    -1.1 
S.      -      47.8    +1.1 


1,325.2  •  ,T. 
I  J. 


0.7 


1 
1,278.5    1,278.5 


Mean . 


46.7  I 


T.B.M.llm ,    18.26     X.  j  +      »4.4-0.6 

I  ,  S.  ,  +      M.J  +0.6 


Mean ! +      93.8  I 


T.  B.M.  12  m... 


19.02     X.     +      78.1    -0.1 
S.  ,  +      77.9  i+0.1 


Mean. 


+       78.0 


T.  B,  M.  13wi 2i>.  10     N.     —    n.^.8.8    4  0.2 

S.     —    358.4    -0.2 


0.4 


0.1 


0.1 


I  I 

]  1,372.3    i  1,372.3 


....!  1,450.3 


1,450.3 


1. 001. 


Mean... 
T.B.  M.14m. 


21. 10     X 


358.6 

56. 
62. 
59.5    +0.1 


I  S.  I  -       62.2+2.8 


Mean. 


■I- 


-      59.4 


I  I 

I     I 

1.1  ' 1,032.3    


...    1,091.7     .T. 
'..    J. 


'  I 

I  I 


T.  B.  M.  15  platform  A  . 


Mean . 


21.50     X.     -     372.2    +0.8     0.2  ' 
S.      -     371.7    -0.2 


-     371.9 


U.S.P.B.M.5* 21.71  I  X.  I  +  426.2+0.5 

j  S.      +  427.2  ,~0.5 

1  I        I I 

"SUnn +  426. 7  I 

T.  B.  M.  at  B.  (nha form) ~+"  125.T|  f  0. 1 

I  I        I  +  ^*^^' «  j    0. 0 

Mean | j..-.'  +  125.8  i 

T.B.M.atC.  (platfunii)..' +  HGI.l    -0.4 

'  +  380.3  if 0.4 
I 

Mean 

T.B.M.atD.(i.lHtfonn)..'. 


660.4 


1,032.3  ,  J. 

'  J. 

'  J. 


660.4     J. 
...;...    J. 


0.3  I  3.7  1  1,087.1    i  1,087.1 


0.1    . 

I I* 


786.2 


786.2     J.anilB. 
J.audB. 


.|....    -{      360.7  ' 


0.3 


1, 146. 0  , 


1.146.0     J.anAB. 
,  J. and  B. 


110.8    -0.3  1  0.2 
111.4  1+0.3 


Mean . 


111.1 


T.  B.  M.  at  E.  (platform) . .  I . 
Mean L 


+  1,064.8  140.7 
+1.066.1  '-0.7 


0.5 


+  1,065.5  I 

*  Xot  on  direct  line. 


.»:{."».  8    '  1,035.8  i  ,T. 

:  B. 


.-!  2.101.3 


2,101.3  .  J.andB. 
J.aadB. 


Digitized  by  VjOOQIC 


APPENDIX  U — REPORT  OP  MAJOR  ALLEN. 


1903 


Tabl£  No.  2— Continued. 


Bench. 

Dia- 
tanoe. 

1 

Difference 
of  eleva- 
tion. 

V. 

r. 

„    !  Elova- 
^*-  ;     tion. 

! 

Kod 
con- 
nec- 
tion. 

Cor- 
rected 
eleva- 
tion. 

Observer. 

T.  B.  M.  at  V.  (platfonu) . . 

Kilo*.  I 

+    129.7 
+    129.5 

-0.1 
+0.1 

-0.7 
+0.6 

0.1 

1 
.....    2-230.9 

2,230.9 

J.andB. 
J.  and  B. 

! 

i 

0.4 

8.8 

1,203.8 

1,203.8 

Meau 

+    129.6 

B.  H.  on  tide  honae  at 

-1,026.4 
-1,027.7 

J. 



— 

B. 

Mean ^. 

-1,027.1 

Tablb  No.  3. 

LBVBL  NO.  !•  NOBTH. 


Differences  of 

Mean 

elevation. 

differ- 

Plstform and  distances. 

Date. 

Hoar. 

ence  of 

Means. 

Level 

Level 

eleva- 

' 

No.l. 

No.  5. 

tion.. 

Q.and  P.  (1,417  meters) 

Jnne  19 

9.00  a.m. 

+964.9 
+969.4 

+674.4 
+672.9 

+819.7 
+821.2 

) 

June  19 

9.55]a.m. 

>          -f«20.0 

Jnne  19 

10. 30  a.  m. 

+966.2 

+671.9 

+819.1 

P.andG.G.  (1,946  meters) 

June  21 

10.30  a.m. 

+234.2 
+246.8 

322.6 

-  44.2 

•V 

June  21 

11.00  a.  m. 

-317. 5 

-  35.4 

>          -  40.0 

Jane  21 

12.00    m. 

+241.2 

-321.9 

-  40.4 

6.  G.  and  B.  1(981  meters) 

June  13 

6.50  a.m. 

-677.9 

-783.6 

-780.8 

1 

Jane  13 

7.30  a.m. 

-677.9 

-783.6 

-730.8 

8.00  a.m. 

—678.0 

-791.4 

-734.7 

-78L8 

8.45  a.m. 

-665.0 

-788.7 

-726.9 

9.a0a.m. 

-678.7 

-790.6 

-736.2 

rtPt  and  G.G.  (1,884  meters) 

Jane  17 

2.15  p.m. 

+164.7 

-450.4 

-143.9 

r-l  > 

June  17 

3. 00  p.  m. 

+162.2 

-447.7 

-142.8 

4 

Jane  17 

3.40  p.m. 

+162.4 

-438.0 

-137.8 

Jane  17 

4.:«)p.m. 

+139.2 

-436.5 

-148.7 

1 

-14L6 

June  22 

6.:K)a.m. 

+129.0 

-386.5 

-128.8 

}^ 

Jun»22 

7. 30  a.m. 

+112.9 

-397.5 

-142.3 

^^ 

June  22. 

8.10  a.m. 

+  96.6 

-394.9 

-149.2 

7^ 

O  G  and  B  2  f967  meters) 

June  25 

0  55  a  m 

570.6 

—701.6 

—636.1 

10.80  a.m. 

—659.1 

-707.3 

-633.2 

[          -636.1 

11.00  a.m. 

-566.6 

-706.5 

-636.0 

LEVEL  NO.  5,  NORTH. 

Differences  of 

Mean 

Actual 

Platform  and  distances. 

Date. 

Hour. 

elevation. 

differ- 
ence of 

differ- 
enceof 

JlLtMUI. 

Level 

Level 

eleva- 

eleva- 

June  19 

No.l. 

No.  6. 

tion. 

Uon. 

Q.  and  P.  (1,417  meters)  . 

4.45  p.m. 

+676. 6 

+985.8 

+831.2 

•                                         June  19 

6. 00  p.  m. 

+674.0 

+985.4 

+829.7 

-I-83L1 

+825.6 

!  June  19 

7.00  p.m. 

+676.0 

+980.0 

+832.5 

P.andG.G.(l,945meter8),  Juno  21 

7.00  a.  m. 

-334.6 

+224.2 

_  55.2 

■ 

June  21 

8.20  a.m. 

-321.6 

+  215.0 

-  53.3 

-62.0 

-46.0 

June  21 

9.00  a.m. 

—320.6 

+225.6 

-  47  5 

G.  G.    and   B.    1   (981 

Jnne  12 

5.15  p.m. 

-806.8 

-654.3 

-730.6 

meters). 

June  12 

6.00  p.m. 

-784.6 

-664.9 

-724.8 

June  18 

4.00  p.m. 

-817.0 

-637.1 

-727.5 

. 

-TO8.7 

-730.3 

June  18 

5. 00  p.  m. 

-813. 4 

-644.7 

-729.1  : 

June  1« 

6.00  p.m. 

-823.9 

-639.2 

-731.6  j 

Ft.  Pt  and  G.  G.  (1,884 

June  17 

5.00  p.m. 

-467.9 

+147.7 

-160.1 

metem). 

June  17 

6.00  p.m. 

-447.0 

-f.134.5 

-156.3  j 

. 

Juno  18 

7.45  a.m. 

-422.3 

+118.1 

-152.1  1 

■«# 

Juno  18 

9.00  a.m. 

-417. 3 

+115. 6 

-150.9 

^ 

June  18 

9.30  a.m. 

-430.1 

+126.7 

-151.7 

June  18 

10.00  a.m. 

-409.6 

+  128.0 

-140.8 

-148.4 

-145.0 

June  18 

10.45  a.m. 

-412.0 

+1.30.7 

-140. 7 

Juno  20 

7.15a,m. 

-403.8 

+  117.8 

-143.0 

June  20 

8.00  a.m. 

-415.  7 

+  116.0 

-149.9 

Jnne  20 

9.00  a.m. 

-390.8 

+  106.7 

-146. 6 

G.    G.    and    B.    2  (967 

June  25 

4. 30p.ro. 

-713.2 

-532.2 

-632.7  ; 

) 

meters). 

June  2,'» 

5.00  p.m. 

-709.7 

-566.1 

-637. 9  ; 

-634.4 

-634.8 

June  25 

6.00  p.m. 

-704.7 

-660.6 

-632.7  1 

1 

y 
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Table  No.  4. 
LSYKL  NO.  1,  NOBTH. 


Platform  and  dUtanoeo. 


A.a&dB.<400met«m)* 
B.  and  C.  (420  meters)* 
J),  and  E.  (685  meters) . 
E.  «Dd  F.  (608  metan)  . 

CfktekUveU. 
A.aDdC 

D.  and  F.  (1,878  meters) 


tUj  1 
Haj    1 

May  1 
May  1 
April  26 
April  80 
April  28 
April  28 


May    1 

May    1 

April  28 


Hour. 


iDifferaioea  of  elevation.!      H(wn      ' 

!    '  —    •       -    <lifllV»rt>u€M)of     Meauia. 

!  Level  No.  1. 'Level  Ko.  5.'  elevation. 

.' I I 


9.16 am  . 
10.00 am  . 
7.00  am  . 
8.00  a.  m  . 
5.15  p.  m . 
8.10  am  . 
2.30  p.  m . 
3.45  p.  m  . 


6.60  a  m  . 
6.80  a  m  . 
5.80  p.  m . 


+ 

140.8 

+ 

189.6 

+ 

379.7 

+ 

380.7 

+1.  U2. 8 

+1,107.9 

+ 

181.2 

+ 

177.9 

+ 

526.4 

+ 

539.2 

+1.395.2 

+  life 
+  lit  0 

+  349.0 
+  341.4 
+1,082.0 
+1,089.8 
-».  r  3 
+      9..8 


+  127.0 
-  328.8 
r    364. 4 

+  361.1 
',073.1 

+i,orj.6 

+  135.7 
+    186.9 


+  458.1  +  492.3 
+  454.0  I  +  497.1 
+1.042.0       +1,218.6 


+  127.7 
+  362,7 
+1,072.9 
+     186.3 


+     494.7 
+  1,218.6 


LEVEL  NO.  8.  NORTH. 


Platform  and  dia- 

Date. 

Hoar. 

3.15  p.m. 
4.00p.m. 
5.00  p.m. 
5.30  p.m. 
8.15  a.m. 
0.00  a.m. 
3.00  p.m. 

6.10  a.m. 

Mean 
diflerenoeof 

Means. 

Actual 
difforence 
of  eleva- 
tion. 

tanoea. 

Level  No.  1. 

Level  No.  5. 

elevation. 

A.andB.(400metera)* 
B.  and  C.(420  meters)*. 
D.  and  E.  (686  meters). 
S.  and  F.  (693  meters). 

Oheek  leveU. 
^andC 

April  30 
April  80 
April  30 
April  30 
April  29 
April  29 
April  29 
April  29 

April  30 
April  29 

+    100.9 
+    109.9 
+    338.9 
+    844.9 
+1.021.6 
^-1. 021.0 
+      92.3 
+     89.6 

+    431.5 
+    428.5 
+1,028.6 

+-    138.6 
+    187.6 
+    376.7 
+    374.1 
+1,003.3 
+  1,096.5 
+    152.7 
+    156.0 

+    52&2 
+    544.9 
44,335.3 

+    124.8 
+    123.8 
+    357.8 
+    369.5 
+1,057.4 
+1,058.7 
-i      122.5 
+    123.8 

+    479.8 

1+    123.8 
1+    358.7 
j +1,058.1 
[+    122.9 

1+    483.3 
+  1,182.0 

+    12.X8 
+    360.7 
+  1.065.5 
-i-     ILD.  G 

D.andF.  (1,378  meters) 

6.45  am. 
5.80  p.m. 

+    486.7 
+1,182,0 

+    488.0 
+1,200.3 

*  These  distanoes  are  only  approximate. 
Table  No.  6. 

U.  8.  P.  B.  M.  No.  1,  top  of  first  anchor  bolt  west  of  entrance  to  Bolivar  Liglit- 
Houso. 

U.  S.  P.  B.  M.  No.  2,  is  a  copper  bolt  leaded  into  the  top  of  a  stone  6  by  6  inches,  3 
feet  long  and  projecting  np  i  inch.  It  is  in  the  eent-or  of  a  counter  sunk  hole  2 
inches  in  diameter  by  threc-qunrter  inches  deep,  making  the  top  of  the  bolt  one-half 
inch  below  the  surface  of  the  stone.  This  stone  is  set  on  a  bod  of  broken  concrete 
in  a  hole  dug  to  a  depth  of  3  feet,  and  was  well  tamped  around.  It  is  located  50  feet 
west  of  south  side  of  the  old  Government  quarters  buildiup. 

V.  S.  P.  B.  M.  No.  3,  resembles  XL  S.  P.  B.  M.  No.  2,  and  is  also  set  on  a  bed  of  d*y 
concrete.  It  is  located  bv  the  following  sextant  angles:  B.  P.  and  H.  M..  86'^  14' 
00";  H.  M.  and  M.,  72^  08  ';  M.  and  Sealy  Hospital,  300^;  H.  M.  and  west  end  of  tlio 
old  Governuuuit  building.  82°. 

U.  S.  P.  B.  M.  No.  4,  is  similar  to  the  last  two.  It  is  located  by  the  followiiig  sex- 
tant angles:  H.  M.  and  water  tower,  71*^20'  30'';  water  t4>wcr  and  L.  II.,  1(N  53'; 
Jj.  II.  and  P..  87^  32'  30'' ;  P.  and  Hanna  Reef  tide  houso.  (KH  31' ;  tide  lumse  and  II. 
M.  120^  42'  :W". 

U.  S.  P.  B.  M.,  No.  5  resembles  Nos.  2,  3  and  4,  but  it  is  built  into  a  mass  of  rou- 
crete  mixed  in  a  hole  4  feet  deop.  It  i.K  locati'd  near  the  boundary  fenee  of  P^iever's 
farm,  which  runs  from  the  house  to  the  ba v.  The  following  se.\tant  angles loeato 
it:  Tide  house  and  L.H.,  U6<^  30'  10";  L.  H.  an<l  P.,  18^  7';  P.  and  meeting  house, 
61^  So'. 

IT.  S.  P.  B.  M.  No.  6,  is  a  copper  bolt  let  luuizontally  into  the  north  side  of  the 
northeast  granite  column  of  the  Hendley  building  tiiish  with  its  face. 

IJ.  S.  P.  H.  M.  No.  7,  resembles*  Nos.  2.  3,  1.  and  ;">,  and  is  set  in  concrete  like  N<».  5. 
It  islocat^^d  about  20  feet  south  of  the  jetty  track  on  the  point  of  (ialveston  Ishuid, 
in  line  with  the  east  side  of  the  Quarantine  storehouse. 
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U.  8.  P.  B.  M.  No.  8,  in  similar  to  No.  7,  and  set  in  the  same  manner  in  concrete.  It 
Ib  located  50  feet  south-southwest  of  U.  S.  P.  B.  M.  No.  1,  and  20  feet  north  of  L.  H. 
fence. 

Fort  Point  b,,  is  the  northeast  bolt  of  the  northwest  bearing  pile  of  the  light- 
house. 

Table  No.  6. — Kefraetian. 


Hoar. 


Befhictioii 

observations. 

per  metre. 

MiUimetre. 

24 

.0217 

34 

.0211 

28 

.0170 

32 

.0142 

8 

.0138 

16 

.0078 

12 

.0076 

20 

.0080 

20 

.0105 

7  a.  m.  to  8  a.  m . . 

8  a.m. toOn.m.. 

9  a.m.to  lOu.  m. 

10  a*m.  to  11  a.  m 
11a.m.  to  12  m.. 

3  p.  m.  to  4  p.  m  . 

4  p.  m,  to  5  p.  m  . 

5  p.  m.  to  6  p.  m  . 
6p.m.to7p.m  . 


Before  concluding,  I  wish  to  acknowledge  the  services  of  Mr.  A.  L.  Johnson,  assist- 
ant engineer,  to  whose  assistance  the  success  of  the  work  is  largely  due.    Thanks 
are  also  due  the  other  members  of  the  parties  for  their  faithful  services. 
Very  respectfully,  your  obedient  servant, 

Gerald  Baqnall, 

AaHatant  Engineer, 
Maj.  Chas.  J.  Allen, 

Corjps  of  Engineers,  U,  8.  A, 


commercial  statistics  of  GALVESTON  HARBOR,    TEXAS,   FOR   FISCAL  YEAR  ENDING 

JUNK  30,   1891. 

[Compiled  from  statements  funiiahed  by  Julins  Bunge.  esa.,  preeidentof  the  Galveston  Cotton  Ex- 
chanffo.  and  X.  W.  Ciiney,  e«q.,  collector  ot  the  port  of  Galveston.] 

Stenm  vessels  entered 342 

Sailing  vessels  entered 139 

Total 481 

Steam  vessels  cleared 345 

Sailing  vessels  cleared ^ 

Total ^ 

Total  tonnage  of  vessels  entered tons. .  544, 862 

Total  tounuj^e  of  vessels  cleared do  - . .  529, 058 

Total  tonnage ^ii^i^oo^S 

Amount  of  revenue  collected "^ **?  **^'  ^'^ 


Amount  and  value  of  freight  shipped. 


Artides. 


Tons.     ^^W'j:,^!f  *^^  ^^?^^^^^^^^^^ 
chargi'ii. 


value. 


Cotton  (1,114,133  hales) --.     25»^.p       '^^^ !1?:I' HXI! 

Cotton.M..l  cake  and  oil --..      4Ms.  l.JJ^.OJJJ 

GeneriimerehandLsc '      14,«2«  1,451.000 


ENG  91- 


-120 


—— 

$4 

:ji5.ooo 

*J4 1. 

000 

'.V2 

<KH) 

Hii 

000 

112, 

'.'50 

'Tot^ 330,618  ■      50,634,000 


4,821,250 
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Comparative  statement  of  commercial  Htati$lic$  of  the  port  of  Galveston,  Tex. y  for  the  fiscal 
feare  ending  June  SO,  1887 ^  188S,  1889 ^  1800,  and  1891. 


Teara. 

VpmoIs 
entered. 

VeaseU 
cleared. 

Tonnage 

. 

Cotton 
shipped. 

Other 
mer- 

Re>TnTic 

Steam. 

Sailing. 

Steam. 

Sailing. 

Entered. 1  Cleared. 

Total. 

chandise.!  ™"<^«*^« 

1887 

2S0 
259 
250 
302 
342 

296 

231 
131 
145 
139 

256 
249 
2U 
304 
M5 

238 

AM  71 1 

444,801 

801. 512 
879.732 
820,364 
999,372 
1,073,920 

Tont. 

Tons. 

fl72,Wi4 
234   9i>K 

lijiiS 

193  '  447!  144 

IHfiD 

124      41&i68      403.  KM 

1^  <M(i 

1890 

118 
96 

501.695     492,677 
944,862  '  529.058 

223.486 
258.638 

86,023 
71,980 

131   613 

1891 

174,  41^^ 

U    2. 

IMPROVEMENT  OF  SHIP  CHANNEL  IN  GALVESTON  BAY,  TEXAS. 

The  present  project  for  this  improvement,  adopted  in  1871  and  modi- 
fied in  1877,  consists  in  excavating  a  channel  at  least  12  feet  deep  and 
with  a  width  at  bottom  of  1(K)  feet  through  Galveston  Bay  from  Boli- 
var Channel  to  Morgan  Cut,  a  distance  of  about  18.9  miles,  the  avera^i^i* 
natural  depth  in  the  bay  on  the  line  of  this  channel  being  about  84  feet  at 
mean  low  tide.  This  channel  is  one  link  in  a  water  way  conn^itiii<c 
Houston  with  the  Gulf  of  Mexico,  of  which  the  other  links  are  the  ]>ri- 
vato  works  at  Morgan  Point  and  its  approaches  on  the  bay  side,  San 
Jiiciuto  Kiver,  and  Buffalo  Bayou,  The  works  at  Morgan  Point  com- 
prise Morgan  Canal  and  Morgan  Cut.  Morgan  Canal  is  cut  through 
a  peninsula  called  Morgan  Point;  it  connects  San  Jacinto  River  with 
Galveston  Bay.  Morgan  Cut  is  a  dredged  prolongation  of  the  eaual 
extending  out  into  Galveston  Bay  for  a  distance  of  5  miles.  Both  the 
canal  and  cut  were  excavated  by  the  Buffalo  Bayou  Ship  Channel  Com- 
pany, a  corporation  chartered  by  the  State  of  Texas.  This  company 
agreed  in  1881  to  surrender  to  the  United  States  it«  works  at  ^lorg^an 
Point,  together  with  its  charter  and  rights  under  it,  upon  the  comple- 
tion by  the  Government  of  the  ship  channel  in  Galveston  Bay.  The 
acts  of  Congress  appropriating  money  for  the  work  read,  "  Improving 
ship  channel  in  Galveston  Bay,  Texas,  from  Morgan  Cut  to  Bolivar 
Channel."  For  more  detailed  information  as  to  the  work  done  by  the 
Buffalo  Bayou  Ship-Channel  Company  attention  is  invited  to  Appendiix 
T  2  to  the  Annual  Report  of  the  Chief  of  Engineers  for  1887,  and  to  Ap- 
pendix V  2  to  the  Annual  Report  for  1889. 

The  excavation  by  the  United  States  of  a  channel  up  to  Morgan  Cut 
was  completed  by  the  20th  of  July,  1889,  and  the  company  was  then 
called  upon  to  execute  its  agreement  of  January  22,  1881,  to  transfer 
to  the  United  States  its  works  at  Morgan  Point.  The  claim  for  compen- 
sation advanced  by  the  company,  and  the  position  of  the  United  States 
Government  in  the  matter,  appear  by  the  correspondence  printed  on 
pages  1555-1557  of  Appendix  V  2  to  the  Annual  Report,  1889.    • 

The  river  and  harbor  act  of  Congress,  approved  September  19,  1890, 
appropriated  as  follows: 

Improving  and  maintaining  a  ship  channel  in  Galveston  Bay,  Texas,  from  Bolivar 
Channel,  through  Morgan  Cut  and  Morgan  Channel,  constnioted  through  Morgan 
Point,  to  the  San  Jacinto  River,  forty  thousand  dollars. 

Section  16  of  the  same  act  provides: 

That  whereas  the  United  States,  in  compliance  with  its  ohlieation  to  the  Buffalo 
Bayou  Ship-Channel  Company^  has  constructed  a  ship  chann^  throT&gh  Galveston 
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Bay,  from  the  Bolivar  Chaijnel  to  the  channel  constructed  by  the  said  Buffalo  Bayou 
Ship  Channel,  known  as  Morgan  Cut,  for  vessels  of  twelve  feet  draught,  it  is  there- 
fore declared  that  the  ship  channel  through  Galveston  Bay  from  Bolivar  Channel  to 
the  point  where  the  San  Jacinto  River  enters  what  is  known  as  the  Morgan  C?han- 
nel,  excavated  through  Morgan  Point,  is  now  the  property  of  the  United  Jf>tate8and 
16  declared  to  be  free  to  navigation;  and  the  Secretary  of  War  is  hereby  directed  to 
keep  said  ship  channel  free  to  navigation :  Promtkd,  That  the  Secretary  "of  War  shall 
first  ascertain  by  a  commission  of  United  States  engineers,  to  be  by  him  design]tte<l 
for  that  purpose,  and  whose  report  shall  be  subject  to  his  approval,  the  present  value 
of  any  portion  of  said  channel  which  may  have  been  constructed  by  the  ButValo 
Bayou  Ship  Channel  Company  agreed  to  be  paid  for  by  the  United  States  in  the  act 
of  Congress  of  March  third,  eighteen  hundred  and  seventy-nine.  But,  in  appraising 
the  value  thereof,  no  account  shall  be  taken  of  the  charter  granted  to  said  company 
by  the  legislature  of  Texas,  or  of  any  franchise  right  claimed  thereunder,  an<l  the 
amount  so  ascertained  and  certified  to  be  correct  by  the  Secretary  of  War  shall  bo 
paid  to  said  Buffalo  Bayou  Ship  Channel  Company,  and  is  hereby  appropriated  out 
of  any  money  in  the  Treasury  not  otherwise  appropriated. 

In  accordance  with  the  requirements  of  section  16,  a  Commission,  ap- 
pointed by  paragraph  5,  Special  Orders  No.  66,  Headquarters,  Corps  of 
Engineers,  September  30, 1890,  met  December  2,  and  rendered  a  report 
under  date  of  December  4, 1890.  This  report  was  approved  by  the 
War  Department  and  transmitted  by  it  to  the  proper  department  of  the 
Government  for  payment,  but  the  company  has  not  yet  turned  over  its 
works,  etc.,  to  the  United  States.  In  couusequence,  operations  for  the 
past  fiscal  year  have  consisted  in  maintaining  the  beacons  which  mark 
the  ship  channel,  and  in  making  tidal  observations  in  Galveston  Bay. 

The  work  of  dredging  the  channel,  which  was  suspended  in  1883,  was 
resumed  in  February,  1888,  and  a  12-foot  channel  completed  from  Boh- 
var  Channel  to  Morgan  Cut,  July  20, 1889,  as  already  stated,  since 
which  date  no  dredging  has  been  done.  The  average  depth  of  the  ex- 
cavation was  13.15  feet  at  mean  low  tide. 

The  condition  of  the  dredged  channel  at  the  close  of  June,  1889,  is 
described  in  the  Annual  Report  for  that  year  as  follows: 

A  resurvey  of  the  entire  lenjc^h  of  the  channel  was  made  in  June,  [1889] .  It  shows 
a  marked  deterioration  of  the  channel  through  the  lower  hay.  where  the  greatest 
length  of  time  has  elapsed  since  the  work  was  <lone,  Conwidering  tlie  portion  of  tlio 
channel;  9.93  miles  in  length,  extending  from  Bolivar  Channel  to  Ri"d  Fish  Bar,  the 
average  length  of  time  which  had  elapsed  since  the  execution  of  the  work  was  10 
months.  The  average  depth  of  the  hay  before  the  excavation  was  8.63  feet.  The 
average  depth  of  the  channel  after  excavation  was  13.15  feet,  making  an  average 
depth  of  excavation  of  4.52  feet.  The  average  depth  of  the  channel  was  found  lu 
June  to  be  11.61  feet,  which  shows  an  average  fiU  of  1.54  feet  or  34  per  cent,,  in  10 
moiiths.  In  my  annual  report  for  1887  I  staked  that  if  the  channel  between  Bolivar 
Channel  and  Red  Fish  Bar  be  maintained  at  the  full  depth  of  12  feet  it  will  require  the 
removal  each  year  of  not  less  than  30  per  cent,  of  the  amount  originally  excavated. 
CSee  Annual  Report  Chief  of  Engineers  for  1887,  page  1420.)  These  views  have  been 
ifully  confirmed. 

In  the  upper  bay  the  average  period  which  had  elapsed  since  the  execution  of  the 
work  was  in  June,  only  2  months,  and  no  important  deterioration  was  detected  by 
the  survey.  • 

An  examination  of  the  channel  made  in  June,  1890,  showed  a  ruling 
depth  of  10  feet,  the  dredged  depth  which  remained  in  June,  1889,  in 
the  lower  bay  (Boliver  Channel  to  Red  Fish  Bar),  having  shoaled  40 
per  cent.,  while  the  depth  of  excavation  in  the  channel  in  the  upper 
bay  (Red  Fish  to  Morgan  Cut)  had,  in  14  months,  shoaled  to  an  extent 
represented  by  24  per  cent,  of  the  original  excavation. 

An  examination  of  the  channel  from  Bolivar  Channel  to  Morgan  Cut, 
made  June  23  last,  disclosed  a  ruling  depth  for  that  distance  of  9  feet, 
the  average  depth  being  somewhat  more. 

The  percentages  of  decrease  in  depth  are  more  particularly  stated  in 
the  report  herewith  of  Mr.  Gerald  Bagnall,  assistant  engineer. 
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No  commercial  statistics  can  be  given  to  apply  to  this  work.  It  is 
believed  by  many  of  the  best  informed  men  of  Houston  that  the  a<lvan- 
tages  to  be  derived  from  enabling  se^i-going  ships  to  reach  Houston  by 
way  of  the  ship  channel  and  Bufl'alo  Hayou  will  be  vastly  greater  than 
the  cost  of  making  and  maintaining  the  channel.  The  annual  n^port 
ui>on  Buffalo  Bayou  gives  as  full  statistics  of  the  freiglit  carried  upon 
that  stream  as  could  be  obtained.  It  is  carried  in  barges  drawing  5 
feet  w^hen  fnlly  loaded  and  towed  by  tugs  drawing  7  feet  and  Itvss. 
These  cross  Galveston  Bay,  but  the  depth  of  water  is  already  sufficient 
for  them.  A  large  proportion  of  this  freight  wouUl  be  loaded  directly 
upon  sea-going  ships  if  they  visited  Houst<ni.  One  item  of  shipnu-nt 
by  water  down  Bnftah)  Bayou  from  Honston  during  the  past  fiscal  year 
wa»s  297,592  bales  of  cotton,  valued  at  about  815,908,5.^5,  an  incre:!sc 
over  the  shipments  of  last  year  of  54,492  bales,  and  consequent  increase 
in  value  of  about  82,(W8,(K)0. 

The  estimated  cost  of  the  imx)rovement,  revised  in  1888,  is  $740,1 08.22. 
The  aggregate  of  appropriations  to  July  1,  1891,  is  Jf  580,500,  including 
in  this  latter  sum  the  *40,(MM)  api>ropriated  by  act  of  Sei)tember  19,  l<S9t>. 
But  the  last-named  sum  is  ai>propriated  for  improving  and  maintaining 
the  channel  from  Boliver  Channel  thnmgh  Morgan  Out  and  Morgan 
Canal  to  San  Jacinto  Kiver. 

The  cost  of  deepening  Morgan  Cut  and  of  executing  other  work  at 
the  cut  and  in  the  canal  can  not  be  stated  until  those  works  are  in  the 
hands  of  the  Ignited  States  and  a  thonmgh  survey  made  of  them.  The 
$40,0(K),  however,  will  not  suffice  for  excavating  tliecut  to  the  depth  re- 
quired and  for  work  in  and  at  the  canal. 

A  survey  of  Galveston  Ship  (Uiannel  from  Boliver  Channel  to  Mor- 
gan <'ut  is  also  nt^eded  from  which  to  arrive  at  the  coat  of  further  work 
required  uikmi  that  stretch. 

I  am  restricted,  at  present,  to  submitting  as  an  estimate  of  the 
anumnt  that  will  be  recpiired  to  complete  the  work  from  Bolivar  Chan- 
nel to  Morgan  ('ut,  the  diflt'erence  between  the  revised  estimate  of  1S.^S 
and  the  sums  appropriated  to  date  (including  that  of  September,  18JHM, 
viz.,  J?  154,008.22. 

The  annual  cost  of  maintaining  the  channel  after  it  is  once  excavate*! 
was  set  by  my  predecessor  in  charge  at  j?80,000,  an  estimate  in  whieli 
I  concur. 

The  annual  rei)orts  for  1889  and  181K)  contained  an  estimate  of  $2(K),<HM» 
for  continuing  the  work  during  the  year  for  which  the  estimate  was 
made,  that  anumnt  being  then  regarded  as  sutlicient  to  complete  the 
excavation  and  maintain  it  for  one  year.  Delay  in  resuming  the  work 
of  dredging  adds,  as  may  be  expected,  to  the  cost  of  excavation  to  the 
plane  required,  mi  account  of  the  annual  shoaling.  I  therefore  submit, 
on  the  foregoing  basis,  an  estimate  of  8200,000  for  the  fiscal  vear  endinjr 
June  30,  1893. 

Total  expended  on  this  improvement  to  'June  30,  18iH) '^2><,  t>S(>.  -^^ 

Total  expended  durin jz:  fiscal  year  ending  June  .SO,  1S<)1 7. 5il •  •'^ 

Original  eHtimated  enst  of  this  work  as  revised  in  ISHS 7  W,  IMS.  1*1' 

'  A^jjrn.crate  aniouiit  apj)ropriated  to  .1  uly  1 ,  ISIU 58l>»  r»(K\  (»• 

Amount  expended  to  .July  1,  iSiU 53H,  228.  li> 

The  aniouut  reciuircd  lor  maintenance  after  the  completion  of  the  orig- 
inal exeavatien  (annually) 80,  OOOJ*' 

The  work  is  located  in  the  collection  district  of  (ialvtston.  The  light-house.s  on 
or  near  the  line  of  the  work  are  at  Bolivar  Point,  Fort  Point,  Half-Moon  Shoal,  Mini 
Redtish  Bar.  The  amount  of  revenue  collected  at  the  port  of  Galveston  dming  iU' 
fiscal  year  cn<ling  June  30,  1891,  was  $174,48U.92. 
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ABSTRACT    OF  APPKOPBIATIONS    MADE   BY  COXGRESS    FOR  IMPROVING    SHIP  CHANXKL 
IX  (tALVKSTOX  BAY,    TKXAR. 

Bv  act  approved — 

March  3,  1875 $25,000 

Aii<:u8tl4,  1876 72,000 

June  18,  1878 75,  (KX) 

March  3,  1879 80,000 

June  14, 1880 50,000 

March  3,  1881 50,000 

Bvact  passwl  Aii«riiHt  2,  1882 94,500 

Bvact  of  August  11,1888 100,000 

By  act  of  September  19,  1890 ^ 40,000 

Total \ 586,500 

Money  Htatement. 

July  1, 1890,  balance  iinexpeudetl $17, 813. 46 

Aiuount  appropriated  by  act  approved  September  19,  1890 40, 000. 00 

57, 813. 46 
June  30,  1891,  amount  expended  during  fiscal  year 7, 541. 89 

Jul V  1,  1891,  balance  unexpended 50, 271.  .57 

July  1,  1891,  outstanding  liabilities 137.90 

July  1,  1891,  balance  available ,..     50,133.67 

(  Amount  that  can  be  profitably  exjicnded  in  fiscal  yearending  June  30, 1893  200, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.    GERALD   BAGXALL,   ASSISTANT  ENGIXEER. 

Galvestox,  Tex.,  June  28 ,  1891, 

Siu :  I  have  the  honor  to  make  the  following  report  on  the  improvement  of  ship 
channel  in  (Jalveston  Bay  for  the  fiscal  year  ending  Jnne  30,  1891, 

The  only  work  done  during  the  year  was  the  maintenance  of  beacons  w^hich  were 
repaired  and  painted  as  far  as  Red  Fish,  with  the  exception  of  tripods  Nos.  8  and 
9,  these  latter  havinj^  been  knocked  down  by  some  boat.  The  schooner  Andrew  Bo- 
(Un  was  <'mplove(i  for  this  work  in  coniunction  with  the  inspection  of  tide  gauges 
from  .January  5,  1891  to  Febrnarv  16,  1891,  and  from  April  24,  1891  to  June  'M\  1891. 

An  (examination  of  the  channel  was  made  on  Jnne  23,  1891,  and  a  considerable  fill- 
ing of  the  cut  found  to  have  taken  place  during  the  year.  The  percentage  of  de- 
crease in  depth  as  calculated  from  the  original  excavation  grows  less  each  year,  but 
is  ;ilmost  constant  when  considered  with  reference  to  the  depth  at  the  beginniitg  of 
the  (liferent  years.  In  the  lower  bay  the  percentages  of  decrease  during  the  yeai-s 
ending  June3(),  1889,  1890,  and  1891,  as  compared  with  the  original  exavation  were  31, 
60,  and  74  per  ceut.,  respectively,  while  the  annual  decrease  of  the  channels  existing  at 
the  l)eginning  of  the  same  years  was  34,  ,39,  and  34  per  cent.,  respectively.  In  the  up- 
per bay  during  the  years  ending  Jnne  30. 1890  and  1891,  the  decrease  as  referred  to  the 
original  excavation  was  24  and  44  per  cent.,  respectively,  while  the  percentages  of 
dt'crease  in  the  depth  of  the  channels  existing  at  the  beginning  of  the  same  years 
were  24  and  26  per  cent.,  respectively. 

The  ruling  depth  from  Bolivar  Channel  t«  Morgan's  cut  is  now  9  feet  at  mean  low 
tide,  the  average  dejith  being  somewhat  more. 
Very  respectfully,  your  obedient  servant^ 

Gerald  Bagxau-, 
^msfant  Engineer, 

Maj.  Cha8.  J.  Allex,  . 

Corpit  of  Engineers,  U,  S,  A* 
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report  op  co^imission  on  the  value  of  channel  constructed 

by  the  buffalo  bayou  ship  channel  company  in  galveston 

bay,  texas. 

United  States  Engineer  Office, 

Oalvestofty  Tex.,  December  4, 1690. 

General:  The  Commission  constituted  by  paragraph  5,  Special  Or- 
ders No.  66,  Headquarters,  Corps  of  Engineers,  September  30, 1890,  has 
the  honor  to  submit  the  following  report: 

The  Commission  met  at  Galveston,  Tex.,  on  December  1, 1890,  pur- 
suant to  the  call  of  its  presiding  officer^  all  the  members  being  present, 

Notices  of  the  date  and  pla<je  of  meeting  of  the  conmiission  had  previ- 
ously been  inserted  in  the  Galveston  News  and  Houston  Post, 

At  the  meeting,  December  1,  the  following  letter  of  instructions  was 
read: 

Office  of  the  CmsF  of  Engineers, 

United  States  Army, 
Washington  D.  C,  September  SO,  1890. 

Colonel:  The  river  and  harbor  act  approved  September  19, 1890,  in  section  16, 
provides  as  follows : 

*'Sec.  16.  That  whereas  the  United  States,  in  compliance  with  its  obligation  to  the 
,  Buffalo  Bayou  Ship  Channel  Company,  has  constructed  a  ship  channel  uirough  Gal- 
veston Bay  from  the  Bolivar  Channel  to  the  channel  constructed  by  said  Buffalo 
Bayou  Ship  Channel  Company,  known  as  Morgan's  Cut,  for  vessels  of  twelve  feet 
draught,  it  is  therefore  declared  that  the  ship  channel  through  Galveston  Bay  from 
Bolivar  Channel  to  the  point  "where  the  San  Jacinto  River  enters  what  is  known  as 
the  Moi'gan  Channel,  excavated  through  Morgan's  Point,  is  now  the  property  of  the 
United  States  and  is  declared  to  be  free  to  navigation;  and  the  Secretary  of  War  is 
hereby  directed  to  keep  said  ship  channel  free  to  navigation:  Providedy  That  the 
Secretary  of  War  shall  nrst  ascertain  by  a  commission  of  Unit4jd  States  Engineers  to 
be  by  him  designated  for  that  purpose,  and  whose  report  shall  be  subject  to  his  ap- 
proval, the  present  value  of  any  portion  of  said  channel  which  may  have  been  con- 
structed by  the  Buffalo  Bayou  Ship  Channel  Company,  agreed  to  be  paid  for  by  tlie 
United  States  in  the  act  of  Congress  of  March  third,  eighteen  hundred  and  seventy- 
nine,  but  in  appraising  the  value  thereof  no  account  shall  be  taken  of  the  charter 
granted  to  said  company  by  the  legislature  of  Texas,  or  of  any  franchise  right 
claimed  thereunder,  and  the  amount  so  ascertained  and  certified  to  be  correct  by  the 
Secretary  of  War  shall  be  paid  to  said  Buffalo  Bayou  Ship  Channel  Company,  and 
is  hereby  appropriated  out  of  any  money  in  the  Treasury  not  otherwise  appropriated." 

The  Commission  provided  for  in  the  above  quoted  section  is  constituted  by  au- 
thority of  the  Secretary  of  War  by  paragraph  5  of  Special  Orders  No.  66,  Head- 
quarters, Corps  of  Engineers,  September  30,  1890,  and  you  are  the  presiding  officer. 

The  duty  required  of  the  Commission  is  clearly  indicated  by  tne  act,  a  copy  of 
wliich  is  inclosed. 

As  early  a  report  as  is  consistent  with  the  proper  consideration  of  the  subject 
committed  to  the  Commission  is  desired. 


By  command  of  Brigadier-General  Casey : 
Very  respectfully,  your  obedient  servant, 


Col.  C.  B.  COMSTOCK, 

Corps  of  Engineers. 


H.  M.  Ajdams, 
Major,  Corps  of  Engineers, 


The  Commission  devoted  the  1st  and  2d  of  December  to  hearing  state- 
ments from  Messrs.  E.  W.  Cave,  president,  and  J.  J.  Atkinson,  super- 
intendent, of  the  Buffalo  Bayou  Ship  Channel  Company,  and  of  others 
interested  in  the  navigation  of  that  company's  channel,  and  on  Decem- 
ber 3  examineiL  the  works  of  that  company  at  Morgan's  Cut  and  Mor- 
gan's Point. 

Section  16  of  the  act  of  September  19, 1890,  confines  consideration 
of  the  portion  of  the  ship  channel  whose  value  is  to  be  estimated  by 
the  commission^  to  Morgan's  Channel  through  Morgan's  Point,  3,347 
feet  long,  and  M-organ's  Cut,  the  latter  extending  southward  from  Mor- 
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gan's  Point  for  about  4.8  miles  into  Galveston  Bay.    (See  Appendixes 
H  and  I.) 

The  portion  of  the  channel  excavated  through  tlic  point  is  generally 
known  as  Morgan's  Canal,  and  that  in  the  bay  as  Morgan's  Cut.  (Please 
see  sketeh  herewith.) 

In  deciding  what  is  the  present  value  of  the  foregoing  works  exe- 
cuted by  the  Buffalo  Bayou  Ship  Channel  Company,  the  only  method 
wliich  admits  of  a  definite  estimate  consists  in  assuming  that  the 
United  States  desires  to  obtain  a  ship  channel  from  Bolivar  Channel  to 
Houston,  on  Buffalo  Bayou,  and  that  the  value  of  the  company's  works 
is  measured  by  the  amount  of  saving  to  the  United  States  which  would 
result  from  the  existence  of  those  works  in  the  prosecution  of  such  a 
project. 

As  a  matter  of  fact,  the  United  States  Government  has  already 
dredged  a  ship  channel  to  a  width  of  100  feet  and  depth  of  over  12 
feet  through  Galveston  Bay  from  Bolivar  Channel  to  Morgan's  Cut,  and 
it  ha^  also  in  execution  a  project  to  aflford  a  channel  about  100  feet  wide  " 
and  12  feet  deep  in  Buffalo  Bayou  from  Houston  to  the  mouth  of  Simm's 
Bayou.  From  the  last-named  point,  down  Buffalo  Bayou  to  the  San 
Jacinto  and  thence  to  Morgan's  Point,  deep  water  is  found,  one  small 
shoal  on  which  there  is  about  9  feet  at  low  water  excepted. 

A  survey  made  in  November  last,  under  the  direction  of  the  commis- 
sion, shows  the  present  condition  of  Morgan's  Cut  and  Canal,  and  com- 
l)arison  of  the  resulting  map  with  the  map  from  a  survey  of  the  canal 
and  cut  made  in  1877,  under  direction  of  Capt.  C.  W.  Howell,  Corps  of 
Engineers,  and  with  the  statements  of  Messrs.  Cave  and  Atkinson, 
wliieh  statements  are  hereto  appended,  affords  the  data  for  ascertain- 
ing how  much  of  the  cut  and  canal  remains. 

Morgan's  Cut  has  shoaled  heavily  since  it  was  originally  made  and, 
indeed,  at  its  lower  end  all  signs  of  dredging  have  almost  disappeared, 
but  in  going  towards  Morgan's  Point  the  dredged  channel  becomes  moit»> 
marked  until  at  a  distance  of  about  23,000  feet  from  the  lower  end  of 
the  cut  there  is  a  well-defined  channel.  The  amount  of  dredging  which 
would  be  required  to  give  this  part  of  the  channel  the  dimensions  it 
now  has  is  estimated  at  264,263  cubic  yards,  and  the  present  cost  of  ex- 
ecuting such  dredging  is  the  present  value  to  the  United  States  of  tliis 
l>ortion  of  the  channel. 

The  question  of  the  value  of  the  channel  through  Morgan  Point 
(canal)  is  complicated  by  the  fact  that  this  channel  has,  under  the  scour 
of  currents  through  it,  increased  its  average  section  over  that  which 
wa*i  originally  dredged  by  something  like  82  per  cent.  If  no  work  had 
been  done  by  the  company  at  this  j>oint,  and  if  the  United  States  Gov- 
ernment now  desired  to  excavate  rapidly  this  canal,  it  would  probably 
make  the  excavation  almost  entirely  by  dredging.  On  the  other  hand, 
if  appropriations  were  scattered  over  several  years,  some  of  the  dredg- 
ing might  be  saved  by  waiting  for  the  scour  of  the  current.  The  ques- 
tion, how  much  dredge  work  would  be  saved  by  this  scour  were  the 
United  States  to  do  the  work,  is  one  very  diflicult  to  answer,  and  it 
seems  just  to  the  company  to  give  it  the  benelit  of  the  uncertainty. 

The  company  claims  to  have  dredged  a  channel  which,  in  1876— the 
date  at  which  it  ceased  work  on  the  canal  and  cut — was  180  feet  wide 
and  16  to  17  feet  deep,  lea\ing  behind  the  dredge  a  clear  channel  14  feet 
deep.  The  survey  made  under  the  direction  of  the  Commission  in 
November,  1890,  shows  that  these  dimensions  are  now  largely  exceede<l 
throughout  the  canal.    The  United  States  survey  of  1877  shows  that 
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this  vridth,  180  feet,  was  then  considerably  exceeded  at  some  places 
while  at  others  it  was  not  quite  equaled.  As  it  is  not  probable  thai 
the  width  diminished  between  1876  and  the  date  of  the  survey  in  1877. 
the  Commission  has  thought  it  but  just,  in  estimating  the  value  of  tliis 
portion  of  the  channel,  to  take  as  the  width  of  the  excavation  to  l)e 
allowed  180  feet  where  the  width  shown  on  the  map  of  1877  was  1^^ 
feet  or  more,  and  the  actual  width  shown  on  the  same  map  where  it  is 
equal  to  or  less  than  180  feet.  Then,  basing  the  calculation  on  a  12-ftx)t 
channel,  with  these  widths  at  the  water  surface,  assuming  an  excava- 
tion of  13  feet  to  allow  for  operation  of  dredging  machines,  and  with 
side  slopes  of  1  upon  3,  the  volume  to  be  allowed  has  been  computed. 

It  is  the  opinion  of  the  Commission  that  the  estimate  based  upon  the 
figures  given  in  the  preceding  paragraph  is  fair,  if  not  liberal.  This 
amount  of  excavation  is  273,700  cubic  yards,  and  what  it  would  now 
cost  is  the  present  value  of  that  part  of  the  company's  channel. 

It  is  possible  that  a  less  amount  of  dredging  might  suffice  if  the  work 
were  to  be  now  undertaken  and  if  it  were  extended  over  several  years 
so  as  to  utilize  the  scour  of  the  current,  but  this  view  of  it  would  be  le.-^^ 
favorable  to  the  company.  The  aggregate  amount  of  dredging  there 
fore  which  would  be  saved  to  the  United  States  by  the  existence  of  the 
present  channels  at  Morgan  Cut  and  Morgan  Canal  is  estimated  at 
537,969  cubic  yards.  It  is  believed  that  it  could  now  be  done  for  lo 
cents  per  cubic  yard,  and  hence  the  Commission  estimates  the  present 
value  of  this  dredging  at  180,695.35. 

The  old  revetment  of  the  banks  of  the  canal  is  now  practically  worth- 
less. The  company,  however,  in  1890,  put  in  4,226  linear  feet  of  new 
revetment  whose  estimated  cost  is  $2.75  per  foot,  or,  in  all,  $11,621.50. 
Adding  this  to  the  sum  estimated  for  dredging,  there  results  foe  the 
present  value  of  the  channel  on  which  the  Commission  is  required  to 
report  $92,31().85,  and  this  amount  is  submitted  as  the  appraised  value. 

The  canal  at  Morgan  Point  is  excavated  through  a  tract  of  land  5(H> 
feet  wide,  this  width  including  that  of  the  canal.  The  Commission  is 
unable  to  determine  whether  Congress  intended  to  have  the  value  of 
the  laud  included  in  the  estimate  and  hence  does  not  so  include  it.  Its 
area,  excluding  the  canal,  is  about  25  acres  and  its  real  value  does  not 
exceed  $10  per  acre,  or  $250  in  all.  The  company  has  constructed  a 
timber  groin  extending  into  San  Jacinto  Eiver  just  above  the  entrance 
to  the  canal.  The  Conmiission  regards  this  groin  as  of  doubtful  utility 
and,  although  its  cost  was  about  $2,400,  does  not  deem  it  of  present  value. 

Affidavits  of  Mr.  Cave,  presidemt,  and  Mr.  Atkinson,  superintendent, 
as  to  the  amount  of  work  done  by  the  company,  and  copies  of  cor- 
respondence relating  to  the  subject,  and  other  papers,  are  herewith  in- 
closed as  appendixes  A,  B,  C,  D,  E,  F,  G,  H,  and  I, 

Kespectfully  submitted. 

C.  B.  OOMSTOOK, 

Colonel  of  Engineers^  and  Bvt  Brig.  Oen, 
Chas.  J.  Allen, 
Major,  Corps  of  Engineers. 
Wm.  C.  Langfitt, 
First  lAeutj  Corps  of  JEngineers, 

Brig.  Gen.  Thomas  L.  Caset, 

Chief  of  EngineerSj  tl.  8.  A. 
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[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
December  18,  1890. 
Resx)ectfully  submitted  to  the  Secretary  of  War. 
This  Commission  was  appointed  by  the  Secretary  of  War  in  accord- 
ance with  requirements  of  section  10  of  the  river  and  harl)or  act  ap- 
proved September  19, 1890. 

Tlie  Commission  reports  the  present  value  of  the  channel  constructed 
by  the  Buffalo  Bayou  Ship  Channel  Company,  known  as  Morgan  Cut 
and  Morgan  Canal,.to  be  $92,316.85. 

Under  the  terms  of  the  act  above  referred  to  the  action  of  the  Secre- 
tary of  War  upon  this  appraisal  is  reciuii-ed. 

Thos.  Lincoln  Casey, 
Brig.   6>w.,   Chief  of  Engineers. 

[Second  indorsement.] 

War  Department,  January  6, 1891. 
The  within  report  is  approved,  and  the  amount  of  $92,31(J.85,  found 
by  the  Commission  as  the  appraised  value  of  the  channel,  is,  under  the 
provisions  of  section  16  of  the  river  and  harbor  act  of  September  19, 
1890,  certified  to  be  correct. 

L.  A.  Grant, 
Assistant  ^cretary  of  War. 


A. — SWORN  STATEMENT  OF  MR.  E.  W.  CAVE,  PRESIDENT  OP  THE  BUFFALO  BAYOU  SHIP 

CHANNEL  COMPANY. 

The  Bnffalo  Bayou  Ship  Channel  Company  commenced  work  at  Mor^jan  Point 
about  1870.  The  ground  wa«  about  3  feet  above  the  water  surface.  ITie  first  cut 
was  made  with  a  ciredge  and  was  about  H5  feet  wide,  working  from  the  river  down. 
The  excavation  was  made  to  8  or  9  feet,  reMulting  in  a  6-foot  depth.  A  derrick  was 
then  used  by  which  the  cut  was  then  widened  to  about  70  feet,  with  a  9-foot  dej)th 
in  channel  In  the  same  way  a  narrow  channel  was  excavated  into  the  bay,  from 
three-fourths  to  a  mile  long,  and  about  50  feet  wide,  with  about  6  feet  of  water  at 
mean  tide.  On  account  of  wash  a  revetment  of  sheet-piling  was  put  in  on  the  east 
side  of  about  1,500  feet  in  length.  I  am  unable  to  state  the  cost  of  this  work,  as  the 
plant  and  expense  were  both  involved  in  the  Bayou  works 

The  above  work  was  continued  with  more  or  less  intermission  nntil  about  July, 
1874,  when  Mr.  Charles  Morgan  commenced  work  for  the  company. 

•  E.  W.  Cave. 

FrvMdent  Buffalo  Bayou  Ship  Channel  Company, 

Personally  appeared  before  me,  a  notary  public  in  and  for  the  city  and  connty  of 
Galveston,  State  of  Texas,  this  2d  day  of  December,  1890,  the  above-named  E.  W. 
Cave,  who,  being  duly  sworn,  says  that  the  above  statement  is  true  to  the  best  of  his 
knowledge  and  belief. 

[SEAL.]  C.  M.  MASoy, 

Notarg  Public  for  Galreston  County,  State  of  Texaa. 


B. — SWORN  STATEMENT  OF   MR.  J.  J.   ATKINSON,   SUPERINTENDENT  OF   THE  BUFFATX> 
BAYOU  SHIP  CHANNEL  COMPANY. 

Wlien  I  took  charge  of  the  work  at  Morgan  Point  in  1871,  there  existed  a  channel 
about  70  feet  wide  at  the  water  surface  and  about  6  feet  deep  through  the  land.  This 
was  carried  through  to  the  waters  of  the  bay  by  a  narrowchannelof  siiflieient  depth 
for  a  light-draft  tug.  From  that  time  the  work  was  prowicuted  diligently  and  a 
canal  through  Morgan  Point  was  cut  180  feet  wide  by  14  feet  deep  behind  the  dredge. 
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The  bncket  worked  to  16  or  17  feet  depth,  but  the  sliding  in  of  the  loose  material 
reduced  this  to  14  feet.  A  similar  cut  waa  made  in  the  bay  about  100  feet  vride  bv 
16  to  17  feet,  the  sliding  in  of  the  loose  material  reducing;;  ibhe  navigable  depth  to  11 
feet  as  before.  This  work  was  done  between  July,  1^4,  and  Oct(»ber,  1876.  A  tv- 
vetment  was  put  in  on  both  sides  of  the  canal  in  the  year  1876.    This  was  renewed 

for  a  length  of feet  in  1890,  whirh  renewal  cost  about  $2.75  per  foot.    Since  the 

first  completion  of  the  channel  in  1876  no  dredging  has  taken  place,  except  for  about 
one-half  mile  fVom  the  south  end  of  the  canal  through  the  land  out  into  the  bay,  in 
1879,  at  which  time  the  Morgan  Company's  st4*am8hips  were  using  the  channel.  *The 

amount  of  this  was  about cubic  yards.    The  total  amount  of  excavation  from 

July,  1874,  to  October,  1876,  was  about  1,554,642  cubic  yards  including  work  done  at 
Red  Fish  Bar,  but  excludinix  land  excavation  at  Morgan  Point.  The  approximate 
amount  done  at  lied  Fish  Bar  wjis  about  5tK),000  cubic  yards.  There  were  at  least 
throe  dredges  at  work  in  the  cut  from  March  to  October,  1876,  of  which  no  record 
is  on  hand  now. 

J.  J,  Atkixsok, 

Superintendent, 

Personally  appeared  before  me,  a  notary  public  in  and  for  the  city  and  county  of 
Galveston,  State  of  Texas,  this  2d  day  of  December,  1890,  the  above-named  J.  J. 
Atkinson,  who  being  duly  sworn  says  that  the  above  statement  is  true  to  the  best 
of  his  knowledge  and  belief. 

[SKAL.]  C.  M.  Mason, 

Notary  Public  for  Oalveston  County,  State  of  Texas. 


c— letter  of  lieutenant  william  c.  langfitt,  corps  of  engineers. 

United  States  Engineer  Office, 

Galveatony  Tex,,  October  S8,  i890. 

Sir:  An  act  passed  during  the  last  session  of  Congress  entitled  ''An  act  making 
appropriations  for  the  construction,  repair,  and  preservation  of  certain  public  worl^ 
on  rivers  and  harbors,  and  for  other  purposes,"  approved  September  19,  1890,  con- 
tains the  following  clause: 

''  Sko.  16.  That  whereas  the  United  States,  in  comidiance  with  its  obligation  to  the 
Buftalo  Bayou  Ship  Channel  Company,  has  constructed  a  ship  channel  through  Galves- 
ton Bay  from  the  Bolivar  Channel  to  the  channel  constructed  by  said  Buffalo  Bayou 
Ship  Channel  Company,  known  as  Morgan  Cut,  for  vessels  of  twelve  feet  draught, 
it  is  therefore  declared  that  the  ship  channel  through  Galveston  Bay  from  Bolivar 
Channel  to  the  point  where  the  San  Jacinto  River  enters  what  is  known  as  the  Mor- 
gan Chiinnel,  excavated  thi'ough  Morgan  Point,  is  now  the  property  of  the  United 
States  and  is  declared  to  be  free  to  navigation,  and  the  Secretary  of  War  is  hereby 
directed  to  keep  said  ship  channel  free  to  navigation:  ProHded,  That  the  Secretiu-y 
of  War  shall  tirst  ascertain  by  a  Commission  of  IJnitod  States  Engineers  to  be  by  him 
designated  for  that  purpose,  and  whose  report  shall  be  subject  to  his  approval,  tbe 
present  value  of  any  portion  of  said  channel  which  may  have  been  constructed  by 
the  Buffalo  Bayou  Ship  Channel  Company,  agreed  to  be  paid  for  by  the  United  State.^ 
in  tlie  act  of  Congress  of  March  third,  Eighteen  himdred  and  seventy-nine,  but  in 
appraising  the  value  thereof  no  account  shall  be  taken  of  the  charter  granted  to 
said  company  by  the  legislature  of  Texas,  or  of  any  franchise  right  claimed  there- 
under, and  the  amount  so  ascertained  and  certified  to  be  correct  by  the  Secretary  of 
War  shall  be  paid  to  said  Buffalo  Bayou  Ship  Channel  Company,  and  is  hereby  ap- 
propriated out  of  any  money  in  the  Treasury  not  otherwise  appropriated/' 

Tne  Commission  mentioned  therein  has  been  appointed  by  Special  Orders  No.  66, 
dated  Headquarters,  Corps  of  Engineers,  Washington,  D.  C,  September  30, 1890,  and 
will  meet  about  November  28,  next,  at  the  U.  S.  Engineer  office  in  Galveston.  As 
soon  as  known,  you  will  be  notified  of  the  exact  date  of  the  meeting. 

The  representatives  of  your  company  are  iuA'ited  to  !»'^"iear  before  the  CommissioD 
and  to  lay  before  it  such  matters  as  may  be  desired  b^  your  company  i>ertinent  to 
the  inquiry. 

In  the  meantime  the  Commission  would  desire  from  you  as  soon  as  convenient  tii« 
estimate  of  your  company  in  detail  of  the  **  present  value  of  any  portion  of  said  chan- 
nel which  may  have  been  constructed,  etc."  This  should  be  in  writing  and  addressed 
to  "  Ool.  C.  B.  Comstock,  president  of  the  Commission,  care  U.  S.  Engineer  offi*^ 
Galveston,  Tex.,"  to  whom  all  ollieial  communications  should  be  addressed. 

In  addition  to  the  above,  will  you  kindly  send,  as  soon  as  possible,  a  description 
of  the  right  of  way  pertaining  to  the  work,  so  that  it  can  be  located  ? 
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It  is  proposed,  for  tlie  information  of  the  Commission,  to  make  a  more  or  less  rnpid 
survey  of  the  cut  and  canal  at  Morgan  Point. 
Very  respectfully,  your  obedient  servant, 

Wm.  C.  Langpiit, 
First  Lieut,  f  Carps  of  Engineers, 
Member  of  Buffalo  Bayou  Ship  Channel  Commission. 
Mr.  E.  W.  Cave, 

Resident  Buffalo  Bayou  Ship  Channel  Company. 


D. — LETTER  OF  MB.    E.  W.   CAVE,  PRESIDENT  BUFFALO    BAYOU  SHIP    CHANNEL  COM- 
PANY. 

Office  Buffalo  Bayou  Ship  Channel  Company, 

Houston^  Tex.,  Koremher  1,  1S90. 
Sir:  I  have  the  honor  to  acknowledge  receipt  of  your  favor  of  28th  ultimo. 
I  beg  leave  to  state  that  the  matters  named  therein  will  have  due  attention. 
Awaiting  further  notice  as  stated. 

Very  respectftilly,  your  obedient  servant, 

E.  W.  Cave, 
Lieut.  Wm.  C.  Langfiti',  President. 

Corps  of  Engineers,  U.  S.  A.. 

Member  of  Commission  of  United  States  Engineer  Officers. 


e.— letter  of  lieutenant  william  c.  langfitt,  corps  of  engineers. 

United  States  Engineer  Office, 

Galveston,  Tex.,  November  6,  1890. 
Sir:  Referring  to  your  reply  of  the  1st  instant  to  my  letter  of  the  28th  ultimo,  I 
*vould  ask  that  the  description  of  the  right  of  way  requested  in  my  letter  be  sent  me 
as  soon  as  possible. 

I  take  the  liberty  of  again  making  this  request,  as  I  am  not  sure  from  the  tenor  of 
your  reply  that  you  understood  that  the  description  was  w^anted  with  as  little  delay  as 
possible,  and  also  because  the  survey  mentioned  in  my  letter  is  now  under  way  and 
it  is  desirable  that  the  party  locate  the  right  of  way  on  the  ground  before  conclusion 
of  the  work. 
Will  you  kindly  notify  me  by  return  mail  when  to  expect  it? 
very  respectfully,  your  obedient  servant, 

Wm.  C.  Langfitt, 
First  Lieutenant,  Corps  of  Engineers^ 
Member  of  Buffalo  Bayou  Ship  Channel  CmumiHUtion. 
E.  W.  Cave,  Esq., 

President  Buffalo  Bayou  Ship  Channel  Company. 


F.— letter  of    MR.   K.   W.   CAVE,   PRESIDENT  BUFFALO   BAYOU   SHIP  CHANNEL  COM- 
PANY. 

Office  of  Buffalo  Bayou  Ship  Channel  Company, 

Houston,  Tex.,  November  6,  1890. 
•  Sir:  I  have  the  honor  to  acknowledge  receipt  of  your  favor  of  5th  instant. 

In  reply  will  state  that  the  metes  and  bounds  of  the  right  of  way  of  this  com- 
pany at  Morgan  Point  are  as  follows : 

"Beginning  on  the  north  shore  of  Morgan  Point  at  a  point  500  feet  west  from 
the  west  side  of  W.  Gundas  house,  or  616  feet  west  from  Morgan's  old  wharf,  or  20 
feet  west  from  the  Pilot  Lone  Tree;  thence  westward  along  the  shore,  500  feet  to  a 
point  64  feet  east  from  the  fence  now  standing  (October  12,  1869) ;  thence  south- 
wardly through  what  is  known  as  the  Meadow  or  Flat,  between  parallel  lines,  to 
the^outh  shore  of  Morgan  Point." 

Very  respectfully,  your  obedient  servant, 

E.  W.  Cave, 
Lieut.  Wm.  C.  Langfitt,  President. 

Corps  of  Engineers,  U.  S.  A., 

Member  Buffalo  Bayou  Ship  Channel  Commission, 
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G.— LETTER    OF  MR.    E.  W.   CAVE,   PRESrDENT  BUFPALO    BAYOU    SHIP   CHANXKL   COM- 
PANY. 

Office  Buffaix)  Siup  Chankfx  CoMPAirr, 

Houston,  Tex.,  liovember  S7,  IfiCo. 

Dear  Sir:  Replyinfl:  to  your  letter  dated  October  28, 1890, 1  have  to  say  that  th- 
Buffalo  Bayou  )Snip  (Yhaunel  Company  is  unable  to  recognize  that  aeetiou  16  of  rh* 
art  passed  during  tne  last  session  of  Congr^^ss  entitled  "An  aet  making  ap]>ropTiii- 
tionn  for  the  construction,  repair,  and  preservation  of  certain  public  works  on  riv»T^ 
and  harl>or8,  and  for  other  purposeA,"  approved  September  19,  1890,  has  any  «'fti- 
^  eiency,  validity,  or  effwt. 

You  will  observe  that  the  section  is  predicated  upon  the  assuni]>tion  therein  fltnt«'<i 
that  the  United  States,  in  compliance  with  its  obligation  to  the  Buffalo  Bayou  Sliip 
Channel  Company,  has  constrncted  a  ship  channel  through  Galveston  Ba^  from  tl>- 
Bolivar  Channel  to  the  channel  constructed  by  the  said  Buftalo  Bayou  Ship  Chanuci 
Company,  known  as  Morgan  Cut,  for  vessels  of  12  feet  draft. 

It  iH  understood  by  the  Buffalo  Bayou  Ship  Channel  Company  that  the  oblij^tion 
of  the  United  States  in  regard  to  the  construction  of  such  channel  referred  to  in  k»<- 
tion  cited  is  the  acceptance  by  the  United  States  by  act  of  Congress  of  March  3, 1^7!» 
(20  Statutes  at  Large,  page  367),  of  the  proposition  mode  by  the  Buffalo  Bayou  Ship 
Cbannel  Company  to  the  United  States  on  the  12th  of  January,  1878,  and  emboditd 
in  the  following  resolution: 

livHolredy.  That  when  the  CJovemment  of  the  Ignited  States  shall  have  completed  a 
ship  channel  for  vessels  of  12  feet  draft  from  Bolivar  Channel  to  the  channel  con- 
structed by  this  company,  it  will  turn  over  and  surrender  to  the  l.'nited  States  (Jov- 
ernment  the  said  work  at  cost  or  at  the  valuation  that  m\\\  be  placed  upon  it  by  a 
commissiou  of  United  States  enpueers  designated  by  the  Government  of  the  Unitr<l 
States  to  detennine  the  value  of  the  same. 

We  claim  that  the  United  States  has  never  completed  any  such  ship  channel  for 
vessels  of  12  feet  draft,  and  hold  it  can  be  easily  demonstrated  su<'h  channel  does  Ht»T 
and  never  has  exist^^d. 

You  will  understand,  of  course,  that  I  do  not  suppose  you  will  consider  it  proper 
that  we  should  enter  into  any  discussion  of  our  relative  views  in  regard  to  the  mat- 
ters above  referred  to,  but  I  merely  wish  to  lay  belbre  you  definitely  and  di8tin«'th 
the  position  which  the  Buffalo  Bayou  Ship  Channel  Company  fe*'ls  compelled  to  take 
in  respect  thereto. 

At  substautially  the  same  time  with  the  making  to  the  United  States  of  the  prop»>- 
sitiou  referred  to  in  the  foregoing  resolution,  Captain  Howell,  of  the  U.  S,  Corps  of 
Eugini'ers,  ai)i)raised  the  work  done  by  the  company  at  $179,658.  Of  course  the  ac- 
tion of  this  ccunpany  was  predicated  upon  the  supposition  and  understanding  that 
the  ship  channel  for  vessels  of  12  feet  draft  referred  to  in  this  resolution  was  to  l>t' 
coniplfted  in  a  reasonable  time  after  the  passage  of  the  resolution,  and  that  tli»' 
company  should  be  reimbersed  at  leiist  the  amount  of  the  value  of  the  work  as  ap- 
praised by  Captain  Howell ;  but  no  such  shi])  channel  has  been  completed,  even  to 
the  present  day,  »is  investigation  in  the  War  Department  and  the  reports  of  tb»' 
engineers  and  examination  of  the  locality  will  plainly  show. 

The  Ship  (^hannel  Company  will,  of  course,  gladly  extend  to  yourself  and  the  othf-r 
engineers  designated  as  constituting  the  connnission  every  courtesy  and  fjicility 
which  it  is  iu  its  |)0wer  to  afford  in  connection  with  any  investigation  as  to  the  rliur- 
acter  or  value  of  the  work  which  you  may  desire  to  make;  but  of  course,  it  miisr 
be  distinctly  understood  that  the  extension  thereof  is  to  be  without  prejudit'c  totli'' 
rights  of  the  company  in  respect  to  the  matters  above  referred  to  and  its  claim  .'"^ 
hereinbefore  set  forth. 

Re]>lying  to  your  specific  inquiry  as  to  the  present  value,  I  can  only  say  that  tlj«' 
company  has  made  no  estimate  whatever  upon  that  subject,  and  of  course  without 
making  a  survey  would  be  unal)le  U)  give  you  any  useful  information  in  refereuff 
thereto. 

The  outlay  of  the  company  for  the  ship  channel  through  Morgan  Point  and  in  Gal- 
veston Bay  was  about  $500,000,  including  original  outfit  provid»-d  for  the  work,  »iul. 
as  has  been  already  stated,  the  appraised  vahu*  in  1877,  at  substantially  the  point  ol 
time  of  the  proposition  to  the  Governmene  referred  to  in  the  act  of  l879,"wa^$l71^.fi^'*• 
Kecently  a  large  outlay  was  made  on  a  revetment  in  the  channel  through  Morg:in 
Point,  which  became  necessary  by  the  condition  of  the  banks. 
Very  respectfully,  vour  ol)edient  servant. 

E.  W.  Ca\'K,    . 
PresidS' 

Lieut.  Wm.  C.  Laxofitt, 

Corps  of  Engineers,  U.  S.  A,, 

Member  Buffalo  Bayou  Ship  Channel  Commission. 
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H.— -RESOLUTIONS  OF  THE  BUFFALO  BAYOU  SHIP  CHANNEL  COMPANY. 

Whereas,  it  is  the  desire  of  this  company  to  facilitate  the  construction  of  a  12-foot 
ship  channel  through  Galveston  Bay  by  the  Govorement  of  the  United  States,  there- 
fore, 

Resolved,  That  when  the  Government  of  the  United  States  shall  have  completed  a 
ship  channel  for  vessels  of  12-feet  draft  from  Bolivar  Channel  to  the  channel  constructed 
by  this  company,  it  will  turn  over  and  surrender  to  the  United  States  Government 
the  said  work  at  cost,  or  at  the  valuation  that  may  be  placed  upon  it  by  a  commis- 
sion of  United  States  Engineers  designated  ]>y  the  Government  of  the  United  States 
to  determine  the  value  of  the  same. 

Itesolced,  That  a  copy  of  these  resolutions,  certified  in  due  form  under  the  seal  of 
the  company,  be  filed  with  the  Secretary  of  War  of  the  United  States. 

I,  A.  S.  Richardson,  Secretary  of  the  Buffalo  Bayou  Ship  Channel  Company,  do 
hereby  certify  the  foregoing  to  be  a  true  copy  of  resolutioU  of  the  board  of  directors 
of  said  company,  adopted  January  12,  A.  D.  1878. 

Witness  my  signature  and  the  seal  of  said  company  at  its  office  in  the  city  of  Hous- 
ton, Tex.,  this  12th  day  of  January,  A.  D.  1878. 

[SEAL.]  A.   S.   RlCHAKDSON, 

Secretary. 

AVhereas,  at  a  meeting  of  the  board  of  directors  of  this  company  held  this  12th  day 
of  January,  1878,  the  following  preamble  and  resolutions  were  unanimously  adopted; 
viz: 

"  Whereas,  it  is  the  desire  of  this  company  to  facilitate  the  construction  of  a  12- 
foot  ship  channel  through  Galveston  Bay  by  the  Government  of  the  United  States; 
therefore, 

^'Resolved,  That  when  the  Government  of  the  United  States  shall  have  completed  a 
ship  channel  for  vessels  of  12  feet  draught  from  Bolivar  Channel  to  the  channel  con- 
structed by  this  company  it  will  turn  over  and  surrender  to  the  United  States  Gov- 
ernment the  said  work  at  cost,  or  at  the  valuation  that  may  be  placed  upon  it  by  a 
commission  of  Unit^l  States  Engineers  designated  by  the  Government  of  the  United 
States  to  determine  the  value  of  the  same. 

*'/iV«o/rr<f,  That  a  copy  of  these  resolutions  certified  in  due  form  luider  the  seal  of 
tlie  company  be  filed  with  the  Secretary  of  War  of  the  United  States." 

Therefore  'rcaoJvedj  That  the  action  of  said  board  of  directors  taken  in  said  resolu- 
tions be,  and  the  same  is,  approved  and  confirmed  and  adopted  as  the  act  of  this 
company. 

I,  A.  S.  Richardson,  secretary  of  the  Buffalo  Bayou  Ship  Channel  Company,  do 
hereby  certify  the  foregoing  to  be  a  true  copy  of  preamble  and  resolutions  adopted 
unanimously  at  the  regular  annual  meeting  of  the  stockholders  of  said  company  held 
this  day. 

Witness  my  signature  and  the  seal  of  said  company  at  its  office  in  the  city  of 
Houston,  this  12th  day  of  January,  A.  D.  1878. 

[SKAL.]  A.  S.  Richardson, 

Secretary, 


L— acceptance    by    BUFFALO    BAYOU    SHIP  CHANNEL    COMPANY    OP  PROVISIONS  OF 

ACT  OF  MARCH  3,   1879. 

Whereas,  by  an  act  of  Congress  approved  March  3,  1879,  the  sum  of  $80,000  was 
appropriated  for  the  improvement  of  the  line  surveyed  from  the  cut  in  Red  Fish  Bar, 
to  the  cut  in  Morgan's  Point  in  Galveston  Bay,  in  the  Stete  of  Texas,  upon  the  pro- 
viso and  condition  as  contained  in  said  act,  to  wit : 

^'  In/jonsideration  of  the  proposition  of  the  Bufialo  Bayou  Ship  Channel  Company 
to  turn  over  their  work  at  Morgan's  Point,  and  to  surrender  their  charter  granted  by 
the  legislature  of  Texas,  and  the  rights  accruing  thereunder,  to  the  United  States, 
which  proposition  is  now  on  file  in  the  War  Department,  ana  is  hereby  accepted,  the 
Government  hereby  adopts  the  line  surveyed  from  the  cut  in  Red  Fish  Bar  to  the  cut 
in  Jkiorgan's  Point,  and  the  sum  of  eighty  thousand  dollars  is  hereby  appropriated 
for  the  improvement  of  that  line ;  Provided,  Tliat  no  part  of  said  sum  shall  be  ex- 
pended until  said  Buff'alo  Bayou  Ship  Channel  Companjr  shall  file  with  the  Secretary 
of  War,  in  manner  and  form  to  be  by  him  approved,  their  acceptance  of  this  provision 
of  this  act." 

Now,  therefore,  we  the  undersigned,  being  all  the  individual  members  and  stock- 
holders of  the  said  company,  do  hereby  formally  accept  the  said  provision  of  said 
act;  and  do  further,  in  consideration  of  said  appropriation,  covenant  and  agroe  that 
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upon  the  completion  of  the  said  improvement,  we  will  enter  into  and  sabscribe  to  anr 
and  all  such  instrument  or  instruments  as  may  be  necessary  or  required  in  order  full  V 
to  transfer  and  surrender  to  the  United  States  the  entire'  said  work,  together  with 
the  charter  and  rights  aforesaid. 
Witness  our  hands  and  seals  this  22d  day  of  January,  A.  D.  1881. 

The  Morgan's  Louisiana  and  Texajs 
Railroad  and  Steamship  Compan^y, 
By  Chas.  a.  Whitney,  PrendenU 


Jno.  B.  Richardson,  Secretary, 


>E-^I-] 


E.  W.  Cave.  fsEAi.] 


A.  S.  Richardson, 
John  Shearn. 
T.  W.  House. 
J.  R.  Morris. 

F.   H.   SCANLAN. 

A.  Groesbeck. 
Wiggins  &  Simpson. 
Chas.  Foraker. 

W.   B.   BOTTS. 

Chas.  A.  Whftney. 
A.  C.  Hutchinson. 


SEAI.] 
SEAJL.] 
SKAI.J 
SEAX.] 
SEAL.] 

'seai-.] 

SEAL.] 
SEAL.] 
SEAL.] 
SEAL.] 

SEAL.] 


I  hereby  certify  that  the  names  appended  to  the  instrument  of  writing  lier^to 
attached  comprise  all  the  stockholders  of  the  Buffalo  Bayou  Ship  Channel  Company 
owning  paid-up  stock  in  said  coui))aiiy,  and  also  the  names  of  all  those  entitled  to 
receive  stock  upon  the  payment  of  the  balance  duo  upon  their  subscriptions  t-o  stock. 
except  the  name  of  one  subscriber  for  twenty  sharea  of  $100  each,  and  upon  which 
subscription  there  has  been  paid  in  but  one  installment  of  5  per  cent.  ($100). 

I  further  certify  that  a  copy  of  the  said  instrument  of  writing  has  been  filed  in  the 
book  of  transfers  of  stock  of  said  company. 

Witness  my  signature  as  secretary  of  said  company  w^ith  the  seal  thereof  affixed  at 
the  company's  office  in  the  city  of  Houston  this  February  14,  1881. 

[SEAL.]  A.  S.  Richardson, 

Secretary. 


U3. 

IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 

The  Trinity  River  emptievS  into  Galveston  Bay  through  several  mouths 
or  passes  near  it«  northeast  extremity,  about  35  miles  from  Galveston. 
The  relative  importance  of  the  passes  appears  to  have  varied  consider- 
ably. The  one  generally  used  by  vessels  of  late  years  is  the  Middle 
Pass.  The  channel  depth  in  the  river  immediately  above  the  passes  is 
16  feet  or  more.  The  depth  in  the  Middle  Pass  is  9  feet  or  more. 
Opposite  the  mouth  of  each  of  the  passes  is  a  bar,  the  depth  upon  the 
crest  of  that  of  the  Middle  Pass  being  now  3  feet  6  inches.  The  t«Mie 
using  the  river  is  carried  in  sailing  vessels  which  draw  from  3  feet  to 
4  feet  8  inches.  To  accommodate  them  there  should  be  a  channel  oj 
feet  to  6  feet  deep. 

It  is  stated  upon  page  539  of  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1871,  that  Pass  A,  or  the  Southeast  Pass,  was  excavated  by 
the  Government  in  1865  to  facilitate  the  supply  of  fuel  to  the  tax)ops 
stationed  in  Galveston.  This  improvement  was  subsequently  obliter- 
ated by  natural  causes.  In  1880  a  channel  was  dredged  across  the  bar 
at  the 'mouth  of  Middle  Pass,  its  length  being  4,800  feet,  its  average 
width  110  feet,  and  its  least  depth  5J  feet,  the  amount  of  material 
removed  being  47,300  cubic  yards.  (See  Annual  Report  Chief  of  Engi- 
neers 1881,  page  1341.)  This  channel  was  also  obliterated  by  natund 
causes.  In  the  winter  of  1884  and  spring  of  1885  a  channel  was  again 
dredged  through  the  bar  at  the  mouth  of  Middle  Pass  to  a  least  depth 
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of  6  feet,  its  length  being  3,750  feet.  A  wooden  revetment  was  pla<*e(l 
upon  the  west  side  of  the  channel  for  a  length  of  2,776  feet,  and  uj)<)n 
the  east  side  for  a  length  of  1,280  feet,  of  which  the  object  was  to  j)re- 
vent  the  excavated  material  deposited  near  by  from  flowing  back  into 
the  cnt.  The  Annual  Eeport  for  1887  stated  that  the  channel  had  shoaled 
in  some  places,  that  additional  dredging  was  needed,  and  that  the 
revetments  required  repairs  and  extension.  The  cost  of  the  necessary 
work  was  estimated  at  $25,000. 

An  appropriation  of  $12,500  for  continuing  the  improvement  having 
been  made  in  the  river  and  harbor  act  of  August  11, 1888,  a  survey  was 
undertaken  in  April  following  to  ascertain  the  condition  of  the  bar  and 
of  the  work  executed  for  its  improvement  in  1884-'85. 

The  condition  of  the  old  works  and  bar,  as  found  from  that  survey, 
is  stated  as  follows  in  the  Annual  Report  for  1889: 

The  channel,  though  not  obliterated,  has  shoaled  considerably,  and  had  a  lea.st 
depth  at  one  point  or  only  3  feet  2  inches.  The  west  revetment  is  in  fair  condition 
for  a  length  of  1,800  feet  from  its  upstream  end ;  the  remuining  975  feet  being  much 
damaged.  The  east  revetment  is  in  good  condition  for  a  lencth  of  300  feet  irom  its 
downstream  end:  of  the  remainder  only  the  piles  remain.  Evidence  of  the  action 
of  the  toredo  is  round  at  the  downstream  end  of  the  west  revetment,  but  for  most 
of  the  distance  the  wood  appears  to  have  been  protected  by  the  presence  of  fresh 
water. 

From  the  results  of  the  survey  it  appeared  best  to  construct  two  par- 
allel jetties  of  timber,  to  extend  from  the  mouth  of  the  middle  pass 
across  the  bar  and  into  6  feet  depth  of  water  in  Galveston  Bay,  and  to 
close,  by  means  of  submerged  dams  or  sills,  the  other  principal  passes. 
The  jetties  to  be  placed  about  275  feet  apart  and  to  have  a  total  length 
of  15,350  feet;  the  length  of  the  west  jetty  to  be  7,750  feet,  and  that  of 
the  east  jetty  7,600  feet;  as  much  of  the  old  work  as  was  serviceable  to 
be  embodied  in  the  west  jett3\ 

The  total  cost  of  the  foregoing,  including  removal  of  so  much  of  the 
east  revetment  as  might  remain  after  completion  of  the  work,  wasi)laced 
at  $55,000.  This  plan  and  estimate  was  approved  in  1889,  Adding  to 
the  foregoing  sum  the  amounts  expended  for  dredging,  etc.,  under 
former  approi)riations  the  revised  estimated  cost  of  the  improvement 
is  brought  up  to  889,500. 

Under  the  appropriation  made  by  act  of  August  11, 1888, 3,269  linear 
feet  of  west  jetty  were  built.  The  result  of  the  work,  as  stated  in  my 
last  annual  report,  was  a  slight  deepening  in  the  channel  running  par- 
allel with  the  line  of  new  jetty,  an  increavse  in  dei)th  on  the  bar  of  about 
4  inches,  and  a  straightening  of  the  channel,  making  the  crossing  of 
the  bar  easier  than  it  was  before  the  improvement  commenced  in  1889. 

Congi-ess,by  act  approved  September  19,  1890,  appropriated  $10,000 
for  continuing  the  improvement.  This  sum  was  applied  to  construction 
of  1,360J  linear  feet  of  west  revetment,  sufficient  to  join  on  to  the  old 
revetment,  and  to  repairs  of  such  portions  of  the  old  revetment  as  might 
be  utilized  in  the  work,  and  to  contingencies. 

The  repairs  were  made  by  hired  labor.  The  construction  of  1,300 J 
feet  was  by  contract  entered  into  with  J.  J.  Atkinson,  of  Houston.  (See 
abstract  of  i)roposals  herewith.) 

The  c<mtract  closed  June  30.  One  thousand  one  hundred  and  sev- 
enty-six linear  feet  of  the  old  revetment  (constructed  in  1884  and  1885) 
were  repaired,  though  the  repairs  are  not  entirely  completed,  and  the 
heads  of  the  guide  piles  in  the  work  constructed  in  1889  and  1890  were 
protected. 

The  depth  on  the  bar  has  remained  practically  the  same  as  it  was  last 
year. 
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It  18  proposed  with  funds  in  hand  to  repair  several  hundred  feet  more  of 
the  old  revetment,  which  will  probably  prolong?  its  life  for  several  years,  t 
The  amount  required  to  complete  the  work  is  $32,500,  which  can  l>e 
profitably  expended  during  the  fiscal  year  ending  June  30,  1893.  For 
an  account  in  detail  of  the  work  ])erformed  reference  is  made  to  the  re- 
port herewith  of  Mr.  Gerald  Bagnall,  {issistant  engineer. 

A  special  agent  was  employed  during  the  year  to  keep  a  record  of 
the  commerce  and  tonnage  of  the  river.  Statistics  compiled  from  his 
rej>orts  are  herewith.  It  ai>pears  from  the  comjiarative  statement  of 
statistics  that  the  shipment  of  li^eiglit  during  the  x)ast  fiscal  year  is 
slightly  less  than  that  for  the  preceding  yeiu\ 

Amount  expanded  to  J  uly  1,  1890 $46,  955. 57 

Amount  expendwl  during  the  past  fiscal  year 5,  866. 64 

Total  expended  to  July  1,  1891 52,822.21 

ABSTRACT  OF  APPROPRIATIONS  MADE  BY  CONGRESS  FOR  IMPROVING  TRINITY  RIVER, 

TEXAS. 

By  act  approved — 

.June  18,  1878 $10,000 

March  3,  1879 2,5(X) 

Junt^U,  1880 4,000 

March  3,  1881 10,0(X) 

By  act  passed  August  2,  1882 8,000 

By  act  paused  August  11,  1888 12,500 

By  act  approved  Septemhor  19,  1890 10,000 

Total 57,000 

Of  this  timount  the  sum  of  $7,500  was  expended  in  1882  in  remoA'ing 
obstructionwS  between  Liberty  and  month  of  the  river. 

Tlie  sum  of  8,'i2,500  can  be  profltably  expended  during  the  fiscal  year 
ending  June  30,  1803,  in  completing  the  work. 

The  work  is  located  in  the  collection  district  of  Galveston.  The  nearest  light- 
house is  at  Ked  Fish  Bar. 

The  amount  of  revenue  colleted  at  the  port  of  Galveston  for  the  fiscal  year  ending 
June  30,  1891,  wan  $174,489.92. 

Money  statement 

July  1,  1890,  halance  unexpended $44. 43 

Amount  appropriated  by  act  approved  September  19,  1890 10,  jOOO.  00 

10,044.43 
June  30,  1891,  amount  expended  dnring  fiscal  year 5, 866. 64 

J  uly  1 ,  1891 ,  balanre  unexpended 4, 177. 79 

July  1,  1891,  outstanding:  liabilities 223. 4S 

July  1,  1891,  balance  available 3,954.31 


r  Amount  (estimated)  required  for  completion  of  existing  project 32, 500. 00 

I  Amoiuit  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 1893    32, 500. 00 
]  Submitted  in  lompliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 
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Abstract  of  proponaU  for  improving  Trinity  River,  Texas,  by  constructing  a  timber  jetty, 
♦      received  in  response  to  advertisement  dated  January  S6,  1891,  and  opened   February 
35, 1891,  by  Major  Charles  J,  Allen,  Corps  of  Ei^ineers,  at  Galveston,  Texas. 

[Work:  To  oonetact  1,250  feet  more  or  lew  of  timber  jetty.] 


No. 


Name  and  addieas  of  bidder. 


Amoimt. 


1  William  Z.  Partello,  WaahingtoD,  D.  C. 

2  JohnHozan,  Mobile,  Ala 

3  I  John  J.  Atkinaon,  Houston,  Tex 

4  I  John  C.  Underwood,  Columbia,  Tex 

5  Jamea  Moore,  Galveuton,  Tex 

6  I  John  A.  Cotter,  Galveston,  Tex 


No.  3  lowest.    Accoptauce  recommended.    Amount  availablei  $5;000  of  the  $10;000 
appropriated  by  act  of  Congress  of  September  19;  1890. 


y 


REPORT  OF  MR.  GERALD  BAONALL,  ASSISTANT  ENGINEER. 

Galveston,  Tex.,  July  2, 1891, 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  during  the 
fiscal  year  ending  June  30,  1891,  for  improving  Trinity  River,  Texas. 

A  contract  dated  March  10,  1891,  was  entered  into  with  John  J.  Atkinson,  of  Hous- 
ton. The,  work  was  to  begin  not  later  than  the  15th  of  April,  1891,  and  was  to  be 
completed  on  or  before  July  15,  1891. 

On  the  25th  of  April,  the  contractor  having  made  all  preparations,  the  actual  work 
of  construction  commenced,  and  the  subinspector  took  up  nis  abode  there.  On  May 
1  the  schooner  Mathilda  was  chart«;red  to  be  used  as  quarters  for  the  assistant  en- 
gineer, subiiisx>cctor,  and  men  employed  on  the  repairs  of  the  old  postion  of  the 
Jetty. 

The  work  to  be  done  by  contract  consisted  of  1,250  feet  more  or  less  of  timber 
jetty,  closing  the  gap  between  the  work  of  1885  and  1890.  One  hundred  and  four 
feet  was  added  to  tne  length  originally  intended,  as  it  was  found  necessary  to  pull 
up  that  much  at  the  inner  end  of  the  work  of  1884-'85,  it  being  in  such  bad  condi- 
tion that  it  was  impossible  to  make  a  good  connection  between  the  two  works.  *The 
removal  of  this  part  of  the  old  work  was  done  by  hired  labor,  the  contractor  kindly 
allowing  the  use  of  his  plant. 

The  form  of  construction  was  the  same  as  that  used  in  the  work  of  1890,  except 
that  the  guide-piles  were  to  bo  cut  off  at  5^  feet  above  mean  low  tide  instead  of  at 
4  feet,  and  that  bolts  of  s  jven-eighths-inch  iron  were  used  instead  of  bolts  of  1-inch 
iron.  The  increase  in  height  of  the  guide-piles  was  adopted,  as  it  was  found  on  ex- 
amination of  the  old  work  of  1884-85  that  the  guide-piles  were  in  a  state  of  fairly 
good  preaervation  for  a  considerable  distance  out,  except  at  their  heads,  which  were 
rotted  down  to  the  upper  stringers. 

The  work  progressed  only  fairly  well,  as  the  machinery  was  constantly  breaking 
down,  and  the  contract  was  not  completed  until  June  30,  1891.  The  contractor's 
plant  consisted  of  two  steam  pile-drivers,  two  barges  for  material,  one  boarding  boat, 
and  one  small  flat. 

During  the  progress  of  the  contract  work,  repairs  on  the  work  of  1884-'85  were 
made  by  hired  labor;  this  work  for  a  distance  ot  about  1,300  feet  from  the  inner  end 
was  in  fairly  good  condition,  and  only  needed  new  stringers  to  make  it  serviceable. 
For  a  distance  of  1,176  feet  two  new  top  stringers  were  bolted  on  immediat«*Iy  under 
the  old  ones,  and  over  a  part  of  this  distance  the  old  bottom  stringers  were  either 
replaced  by  new  ones  or  fastened  with  new  bolts.  The  heads  of  the  guide  piles  of 
the  work  of  1890  were  protected  by  receiving  two  coats  of  tar;  this  work  being  also 
done  by  hired  labor. 

The  summary  of  work  done  during  the  year  is  as  follows :  1,300^  feet  of  timber 
jetty  constructed  by  contract;  repairs  on  1,176  feet  of  timber  jetty  constructed  in 
1884-'85,  about  three-fourths  done  by  hire  labor;  the  heads  of  the  guide  piles  of  the 
jetty  conHtrurted  in  1890,  protected  by  hired  labor. 

The  dei)th  on  the  bar  has  remained  practically  the  same  ae  last  year. 
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Accompanying  this  report  is  a  sketch*  showing  the  work  constmcted  daring  the 
year. 

Very  respectfully;  your  obedient  serv«int, 

Geuald  Baonall, 
JsHstant  Engineer, 

Mi\i.  Charles  J.  Allen, 

Corp$  of  Engineers,  U,  S,  A» 


COMMERCIAL  STATISTICS  OF  TRINrTY  RIVER,    TEXAS,   FOR  THE  FISCAL  TEAR  EXDIXG 

JUNE  90,  1891. 

[Compiled  from  reporto  rendered  by  SpecUl  Agent  T.  A.  Kilgore,  of  WalliBTille,  Tex.] 

Sailing  ve8Mols  using  the  river,  30 ;  length  on  deck,  ^  feet  to  80  feot:  draft  wiit'ii 
loadtHl,  2  feet  G  inches  to  5  feot  6  inches;  tonnage,  5  tons  to  80  tons;  trii>s  made  dur- 
ing the  year,  1,115;  total  tonnage,  19,733. 

Amount  and  value  of  freight  traneparted. 


Articles.                                                I  Ton..  l^^^J^-'^  ""^SSghr 

Cotton I  38               <I6,5*J8                      »149 

Lumber 9,364                !».««)                    1.21. 

General  mert^handiao '  552              10,817;                2.'-'"-'" 

Total ; 9,954  j             47,«:)4  I                13,5.<i 


Decrease  since  last  year,  1,773  tons. 

Comparative  statement  of  commercial  statistics  of  Trinity  River  yTcxas,  for  ihf  fiscal  yf«r* 
ending  June  SO,  ISSH,  1S8V,  1890,  and  180L 
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IMPROVEMENT  OF  CEDAR  BAYOU,  TEXAS. 

A  survey  of  tliis  locality  with  view  to  removal  of  the  bar  at  the  mouth 
of  the  bayou  was  made  iu  1889,  in  accordance  vdth  the  requirement'^  of 
sections  13  and  14  of  the  river  and  liarbor  act  of  Congress  of  Augiisf 
11, 1888.  The  results  were  embodied  in  a  report  published  in  House 
Ex.  Doc.  84,  Fifty-first  Congress,  first  session. 

*  Sketch  not  forwarded. 
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Congress,  by  act  of  8ei)teniber  19,  1890,  appropriated  as  follows : 

Improving  Cedar  Bayou,  Texas,  by  removal  of  bar  at  the  month  of  said  bayou, 
where  it  empties  into  Galveston  Buy ;  completing  improvement,  eighteen  thousand 
one  hundred  and  fifty  dollars. 

This  sum  was  the  estimated  cost,  in  the  report  above  referred  to,  of 
dredging  a  channel  100  feet  wide  to  afford  a  depth  of  5  feet  at  mean 
low  tide,  and  of  protecting  the  cut  on  each  side  from  action  of  waves 
and  currents  by  walls  or  revetment,  which  would  serve  also  to  main- 
tain dredge  spoil  in  place.  The  material  for  revetment  that  then 
seemed  advisable,  on  account  of  cost,  was  timber,  it  api)e4iring  from 
statements  made  to  this  office  that  fresh  water  from  the  Bayou  and  San 
Jacinto  Kiver  would  temper  the  salt  water  sufficiently  at  the  mouth  of 
the  bayou,  excepting  during  severe  drought,  to  reduce  the  activity  of 
the  teredo,  and  to  thus  make  it  probable  that  timber  revetment  could 
be  relied  upon  to  last  for  a  number  of  years  at  that  loi»ality.  In  Decem- 
ber last,  however,  I  made  a  personal  examination  of  the  locality,  going 
up  the  bayou  for  about  3  miles.  I  found  the  bayou  water  for  that  dis- 
tance ftdl  as  salty  as  was  the  water  of  Galveston  Bay.  This  fact  in- 
duced me  to  recommend  that  the  walls  be  biult  of  brush  and  stone  instead 
of  timber,  incorporating  with  the  material  a  considerable  jwrtion  of 
dredge  spoil.  Brush  under  such  circumstances  is  expected  to  resist 
action  of  the  teredo  much  better  than  unprotected  timber  would. 

The  cost  of  brush  and  stone  walls  or  revetnient  will  exceed  by  about 
$9,000  that  of  timber  revetment  estimated  in  the  report  of  the  survey 
of  1889.  In  that  report  the  probable  necessity  of  occasional  redredging 
was  stated  in  the  following  words : 

Some  additional  dredging  may  occasionaUy  be  required  at  the  entrauce  to  and  in 
the  channel  in  order  to  maintain  the  depth. 

For  such  dredging  $5,000  should  be  available  when  needed. 

The  project  for  the  improvement,  ajjproved  ^lay  12,  1891,  provides 
for  dredging  to  afford  a  depth  of  ii  feet  at  mean  low  tide;  width  of  cut 
about  lift  feet.  And  for  revetment  walls,  jetties  in  fact,  of  bmsh  and 
stone  mattress,  with  more  or  less  (fredge  spoil  incorporated  with  the 
material,  the  jetties  to  rise  2  to  2 J  feet  above  mean  low  tide. 

Proi)Osals  for  i>erformance  of  "work  under  the  appropriation  of  Sep- 
tember 19, 1890,  were  invited  through  public  advertisement,  dated  Juno 
25,  and  it  is  expected  to  begin  the  work  in  Seiitember  next. 

The  cost  of  dredging,  added  to  that  required  for  comi)leting  the  re- 
vetment, makes  $li,0(W,  the  sum  that  can  be  Jidvantageously  api)ropri- 
ated  for  the  fiscal  year  ending  June  30, 1893. 

The  work  is  located  in  the  collection  district  of  Galveston.  The  nearest  light- 
houses are  at  Bolivar  Point  and  Fort  Point,  at  entrance  to  Galveston  Bay. 

The  amount  of  revenue  colbnted  at  the  port  of  Galveston  for  the  fiscal  year  end- 
ing June  30,  1890,  was  $174,489.92. 

Money  statement. 

Amount  appropriated  by  act  appro ve<l  September  19,  ISJ^H) $18, 150 

July  1,1891,  bahuice  unexponded 18, 150 

(Amount  (estimated)  required  for  completiou  of  existing  project 14, 000 

Amounttliatcnu  be  profitably  expended  in  fiscal  y ear  enduig  June  30, 1893  14, 000 

Submit t-ed  in  compliance  with  req^uircmcuts  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 
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COMMERCIAL    STATISTICS    OF    CEDAH  BAYOU,   TEXAS,   FOR  TIIK   FISt'AL  YEAR   KXDING 

JINK  30,  1891. 

[Compiled  fVom  infornifttion  furnished  by  Mr.  U.  A.  Milam,  of  Cinbir  Bayou,  Tex.] 

The  freight  is  carried  in  18  Bailing  vesai»ls,  with  an  aggregate  tonnage  of  483  tx^ns, 
their  average  tlraft,  loaded,  being  about  3^  ft'ct. 

Amount  arid  value  affreight  transported. 


ArtJcU'u. 

Tons. 

17,  MO 

00 

1.700 

Apim>xi- 
mato  value. 

$6n,ooo 

«,  000 
3G.*'jO 

A  pproxi- 

char*?rH. 

Brick         .                

fl2, 1'-V) 

(Totton 

lilHI 

General  mercbaudiHC 

6-  ltn» 

Tdtal 

19,2j0 

108, 250 

18, 61J 

Us. 

IMPROVEMENT  OF  BUFFALO  BAYOU,  TEXAS. 

A  survey  of  Buffalo  Bayou  and  Galveston  Bay  to  Bolivar  Cliauiiel, 
with  a  view  to  improvement,  was  made  in  the  winter  of  1870-'71,  in  ac- 
cordance with  the  provisions  of  section  2  of  the  river  and  harbor  act 
of  Con^i^ress  approved  July  11, 1870.  The  report  of  this  survey  is  pub- 
lished in  the  Annual  Report  of  the  Chief  of  EnjSfineers  for  1871. 

An  exainination  of  the  bayou  from  Siinms  Bayou  to  the  mouth  of 
White  Oak  Bayou  at  Houston  was  made  in  1880  under  section  2  of  the 
river  and  harbor  act  approved  June  14,  1880.  The  report  upon  this 
examination  is  imblished  in  the  Annual  Keport  of  the  Chief  of  Engineers 
for  1881. 

It  was  estimated  in  this  latti^r  named  report  that  the  cost  of  ^n  im- 
provement to  g:ive  a  channel  100  feet  wide  and  12  feet,  deep  between 
the  points  named,  by  dredging  and  removal  of  snags  tnid  other  obstnu*- 
tions,  and  including  some  necessary  revetment,  woidd  be  »^.*)85,21)ll.7t'5. 
Following  this  report  was  an  appropriation  of  $25,000  by  act  approved 
March  3,  1881,  for  '* improving  Buft'alo  Bayou,  Texas,  to  secure  a  chan- 
nel of  100  feet.^' 

A  project  in  accordance  with  the  terms  of  the  approjmation  and  in 
consonance  with  the  report  was  submitted  April  25, 1881,  and  the  sub- 
sequent appropriations  have  been  applied  in  general  furtherance  of 
that  i)roject. 

Buffalo  Bayou  is  a  tide- water  stream  emptying  into  San  Jacinto 
liiver  about  25  miles  below  Houston,  the  San  Jacinto  emptying  into 
Galveston  Bay.  White  Oak  and  Simms  Bayous  are  tributaries  to  Buf- 
falo Bayou,  the  former  entering  it  at  Houston  and  the  latter  at  a  x>oint 
about  Tl  miles  below  Houston. 

The  object  of  the  improvement  Is  to  secure  a  channel  12  feet  deep  and 
100  feet  wide,  those  being  the  dimensions  contemplated  foi*  channel  im- 
provement in  Galveston  Bay,  the  aim  being  to  admit  seagoing  shix)S  to 
Houston.  These  dimensions  of  channel  exist  naturally  in  Buffalo  Bayou 
and  the  San  Jaeinto  below  Simms  Bayou,  though  it  is  reported  that  a 
small  bar  exists  in  San  Jacinto  River  near  Morgan  Canal. 

Morgan  Canal  is  the  name  given  to  a  channel  excavated  by  the  Buf- 
falo Bayou  Ship  Channel  Com])any  through  Morgan  Point,  a  peninsulii 
at  the  mouth  of  Saii  Jacinto  River.    In  Galveston  Bay,  in  prolongation 
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of  the  canal,  is  Morgan  Cut,  also  executed  by  th€  same  company,  con- 
necting it  with  the  ship  channel  dredged  in  the  bay  by  the  United 
States. 

It  is  between  White  Oak  and  Simms  Bayous  that  improvement  of 
Buffalo  Bayon  is  almost  entirely  needed.  The  banks  here  are  high  and  , 
generally  stable,  though  occasionally  subject  to  landslides.  The  surface 
width  is  generally  greater  than  100  feet,  though  there  are  some  excep- 
tions to  tliis  rule.  The  depth  in  the  middle  of  the  channel  is  usually  9 
feet  or  more  at  ordinary  tides,  but  there  are  occasional  shoals  upon 
which  as  little  as  5  or  6  feet  are  found,  and,  during  northers,  the  water 
surface  is  sometimes  lowered  several  feet.  At  some  points  na\igation 
is  obstructed  by  the  sharpness  of  the  bends.  It  is  endangered,  also,  by 
siuiken  logs  and  stum}>s  in  the  bed  of  the  stream  and  by  overhanging 
trees  upon  the  banks. 

The  commerce  of  the  bayou  is  important.  It  is  mostly  earned  on 
by  means  of  barges  towed  by  tugs.  The  draft  of  the  latter  is  7  feet  or 
less;  that  of  the  former,  when  fully  loaded,  about  5  feet. 

Even  if  but  partial  improvement  of  the  channel  be  made  with  the 
sums  appropriated,  so  as  to  secure  9  or  10  feet  of  water  at  mean  low 
tide,  the  resulting  benefit  will  be  not  only  immediate  but  great,  and 
this  benefit  will  be  increased  by  easement  of  bends  and  removal  of 
snags,  trees,  etc.  When  a  12-foot  depth  is  maintained  throughout  from 
Bolivar  Channel  to  Morgan  (^anal,  and  througli  the  lattej*  to  San  Jacinto 
Kiver,  the  depth  in  Buffalo  Bayou  can  be  correspondingly  increased  as 
appropriations  are  made. 

A  new  supply  of  sunken  logs  is  found  annually  in  Buffalo  Bayou, 
and  considerable  shoaling  from  surface  wash  also  occurs  annually. 

Judging  from  the  original  estimate  of  cost  of  the  improvement,  the 
sum  already  expended,  and  the  annual  contributiims  of  snags,  logs,  and 
silt  to  the  stream,  it  is  rea^sonably  certain  that  the  amount  estimated 
for  completion  of  the  project,  which  has  accompanied  the  annual  re- 
ports ui)on  the  work,  will  not  be  sufficient  for  that  purpose.  To  make 
a  new'estimate  would  involv^e  a  resurvey  which  would  cost  $5,000,  but 
that  expenditure,  in  view  of  the  importance  of  the  improvement,  would 
be  well  repaid.  In  the  absence  of  more  definite  information,  the  esti- 
mate of  cost  of  the  work  as  originally  rendered,  and  which  was  un- 
doubtedlv  correct  tit  the  time  it  was  made,  is  retained  in  this  report. 
It  is  $385,299.75. 

The  appropriation  of  825,000,  made  by  act  of  Congress,  August  11, 
1<SS8,  was  applied  to  dredging  and  to  removal  of  stumps  and  logs  from 
bed  and  banks,  between  White  Oak  Bayou  and  a  point  B  miles  below, 
as  stated  in  the  last  annual  rei)ort. 

Congiess  by  act  of  September  19, 1890, appropriated  $25,000  for  con- 
tinuing the  improvement,  which  sum  is  also  applied  to  dredging  and  to 
removal  of  stumps,  logs,  and  overhanging  trees.  This  work  (dredging, 
etc.)  is  in  progress  under  contract  with  J.  J.  Atkinson,  of  Houston, 
Tex.  (See  abstract  of  proposals  hereto  appended.)  The  work  under 
this  contract  began  in  March  last,  and  should  be  completed  by  August 
1st  next. 

During  the  fiscal  year  the  following  named  ((uantities  of  material 
were  removed,  viz: 

Mafprial  drod^od  under  water cubic  yards . .  26, 200 

Material  renin vod  from  al)ove  water *.  do 2, 900 

J-iOffR  removed cubic  feet..     2,900 

Overhanjjfinj;  trees  removed do 13, 348 

Time  exi>ended  in  removing  HtumpH hours. .        351^ 
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The  material  fi-oin  alcove  water  was  removed  at  bend  Ko.  4,  and  that 
from  under  the  water  at  bends  1,  2,  and  3,  and  also  at  Constitation 
bend. 

The  snags  and  stumps  were  removed  between  Constitution  Bend  and 
bend  No.  4,  a  distance  of  about  2^  miles. 

The  work  i>erformed  up  to  July  13,  1889,  at  which  date  the  appro- 
priation of  1888  was  exhausted,  had  resulted  in  easing  the  sharpness 
of  several  bends,  and  in  giving,  for  the  portion  of  the  bayou  worked 
over  between  White  Oak  and  Simms  bayous,  a  ruling  depth  of  9J  feet 
for  a  width  of  channel  of  40  to  80  feet.  ' 

Heavy  freshets  in  the  spring  of  1800,  however,  caused  shoaling  in 
some  parts  of  the  bayou,  notabl}'  in  the  vicinity  of  Houston,  though 
not  enough  to  materially  affect  navigation  of  the  bayou  by  the  class  of 
vessels  at  present  using  it. 

The  work  done  during  the  fiscal  year  just  ended  has  resulted  in  fhr- 
ther  easing  the  bends  and  in  removal  of  a  large  number  of  obstructions 
fi'ora  the  bed  and  banks  of  the  bayou. 

It  is  expected  to  move  the  dredges  next  month  to  the  immediate  vicin- 
ity of  Houston,  in  order  to  commence  the  work  of  removing  the  shoals 
already  spoken  of. 

The  value  of  the  improvement  of  tlie  bayou  already  effected  by  the 
Government  is  set  forth  in  the  letter,  hereto  appended,  of  H.  W.  Gar- 
row,  president  of  the  Houston  Cotton  Exchange  and  Board  of  Trade. 
Assistant  Engineer  R.  B.  Talfer  was  in  supervision  of  the  work,  under 
my  direction,  throughout  the  period  embraced  by  the  contract.  His  re- 
port of  operations  is  herewith. 

The  trade  of  the  bayou  is  principally  carried  on  by  the  Houston  Di- 
rect Navigation  Company  with  tugs  and  barges.  A  statement  of  the 
freight  caiTied  by  them  during  the  past  fiscal  year  is  appended.  Many 
small  vessels  also  visit  the  bayou.  To  ascertain  the  extent  of  this 
trade  a  special  pgent  was  employed  throughout  the  year  to  keep  a  daily 
record  of  all  such  vessels.  The  shipment's  of  cotton  down  the  bayou 
from  Houston  to  be  loaded  on  to  seagoing  vessels  at  Galveston  aiSe  im- 
mense. The  number  of  tons  thus  shipped  during  the  past  fiscal  year 
was  81,548  as  against  06,852  for  the  year  preceding. 

While  the  appropriations  thus  far  made  from  time  to  time  for  this 
improvement  have  aggregated  but  about  44  per  cent,  of  the  originally 
estimated  cost  of  the  improvement,  and  while  the  work  done  under 
those  appropriations  has,  in  consequence,  not  secured  the  full  depth  or 
width  of  the  channel  required,  the  improvement*  thus  far  effected  have 
80  greatly  facilitated  navigation  that  further  and  regular  appropria- 
tions for  the  improvement  of  this  important  stre^im  can  justly  be  asked 
for.  In  view  of  the  probable  increase  in  the  commerce  of  Buffalo 
Bayou,  some  of  those  interested  in  its  navigation  favor  an  improved 
channel  of  greater  dimensions  than  the  present  project  provides  for. 
The  practical)ility  and  cost  of  such  increased  channel  can  only  be  de- 
cided by  a  full  and  complete  survey. 

Aggregate  amount  appropriated  to  July  1, 1891 $168, 750. 00 

Expendedundertheprojcctto.Tuly  1,1890 143, 691. 7S 

Expended  daring  the  past  ftscal  year 12, 008. 63 

Total  expended  under  the  project 155, 700. 36 

The  balance  of  the  funds  available  will  be  ai)plied  to  continuance  of 
work  under  the  present  contract  and  to  contingent  expenses. 
It  is  estimated  that  the  sum  of  $50,000  can  be  profitably  expended 
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durine  the  fiscal  year  ending  June  30, 1893,  in  continuing  the  improve- 
ment oy  again  going  over  the  ground  more  or  less  where  dredging  has 
been  done;  in  widening  the  water  way  where  the  surface  width  is  less 
than  100  feet  and  where  the  cost  of  widening  is  not  excessive  and 
where  the  banks  will  bear  such  widening  without  danger  of  sliding; 
in  deepening  the  channel  where  its  depth  is  less  than  10  feet;  in  easing 
the  bends,  and  in  removal  of  logs,  stumps,  etc. 

The  work  is  located  in  the  collection  district  of  Galveston.  The  nearest  light- 
houses are  those  in  Galveston  Bay.  The  amount  of  revenae  collected  at  the  port  of 
Galveston  for  the  fiscal  year  ending  Jane  30, 1891,  is  $174,489.92. 

ABSTRACT  OF  APPROPRIATIONS  MADE  BY  CONGRESS  FOR  IMPROVING  BUFFALO  BAYOU, 

TEXAS. 

By  act  approved  March  3, 1881 $25,000 

By  act  passed  Angust  2, 1882 50,000 

By  act  approved  July  5,  1884 25,000 

By  act  jpproved  August  5, 1886 18,750 

By  act  of  August  11,1888 25,000 

By  act  approved  September  19, 1890 25, 000 

Total 168,750 

Money  statement 

July  1, 1890,  balance  unexpended $58. 27 

Amount  appropriated  by  act  approved  September  19, 1890 25, 000. 00 

25,058.27 
June  30, 1891,  amount  expended  during  fiscal  year 12, 008. 63 

July  1, 1891,  balance  unexpended 13, 049. 64 

July  1, 1891,  amount  covered  by  uncompleted  contracts 9, 141. 93 

July  1, 1891,  balance  available 3,907.71 

{Amount  (estimated)  required  for  completion  of  existing  project 216, 549. 75 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1893    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahsiract  of  proposals  for  improving  Buffalo  Bayou,  Texas,  received  in  response  fo  ad- 
vertisement dated  January  S,  1891,  and  opened  February  £,  1891,  at  Galveston,  Tex.,  by 
Maj.  Charles  J.  AlUn,  Corps  of  Engineers, 


Ko. 

Name  and  address  of  Udder. 

Character  of  work. 

Price. 

Amount. 

1 

John  J.  Atkinson,  Houston,  Tex. . 

Dredring  material  under  water,  59,000  cnbic 
yaras,  per  yard 

CenU. 
30 
25 
6 
5 
10 

$17  700 

Dredging   and    scraping   material    above 
water,  13,000  cubic  yaixln.  per  yanl 

Semoving  sunken  logs,  1,000  cnfiic  foet,  per 
foot .  . 

3,250 
GO 

Bemoving   overhanging    and   dead   trees, 
2,000  cnbio  feet,  per  foot 

100 

Bemoving  stumps  and  wrecks  as  maybe 
necessaiy,  per  cent,  above  actual  cost. . . 

Total 

21, 110 

Only  one  bid  received.    Acceptance  recommended. 

Amount  available,  $25,000  (less  office  and  inspection  expenses.) 

Appropriated  by  act  of  September  19,  1890. 
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report  of  mr.  r.  b.  talfor,  a8slstant  kxgineer. 

United  States  Exginker  Office, 

Houston,  Tex.,  June  SO,  1891, 
Sir  :  I  have  the  honor  to  Bubmit  the  following  report  relating  to  the  improvement 
of  Buffalo  Bavou^  Texas,  for  the  current  fiscal  year  ending  June  30,  1S91. 

1.  The  work  of  improvement  began  March  10,  under  a  contract  with  Capt.  J.  J. 
Atkinson,  superintendent  of  the  Houston  Direct  Navigation  Company,  wno  "with 
a  plant  (No.  1),  consisting  of  1  Osgood  dredge  and  1  derrick,  commenced  oper&tions 
by  cutting  off  the  point  at  Bend  ^o.  3.  The  material  excavated  by  this  dred^^  and 
rehandled  by  this  derrick,  which  has  a  boom  86  feet  long,'  was  carried  ftwoa.  the 
dredge's  dipper  and  deposited  on  the  bank  about  90  feet  from  the  water's  edg^e.  An 
extra  plant  similar  to  No.  1  was  put  to  work  May  5,  and  the  removal  of  this  point  "was 
finished  May  19,  since  which  time  both  plants  have  been  steadily  at  work  and  have 
removed  the  shoal  points  at  Bends  Nos.  1  and  2,  also  at  Constitution  Bend,  besides 
taking  out  a  large  number  of  the  worst  snags  and  stumps  that  interfered  with  the 
present  improved  navigation  between  Constitution  Bend  and  Bend  No.  4,  a  distance 
of  2i  miles. 

2.  Removing  the  overhanging  trees  that  interfered  with  navigation,  more  especially 
during  a  high  stage  of  water.  The  portion  of  the  banks  cleared  lies  between  Con- 
stitution Bend  and  a  point  about  three-quarters  of  a  mile  above  Kounslar's  House, 
about  3  miles  in  all.  (See  tracine).  There  still  remain  a  large  number  of  trees  to  be 
removed  between  this  point  and  Houston. 

3.  Removing  by  mule  teams  and  scrapers  a  deposit  of  from  3  to  5  feet  in  depth  that 
had  taken  place  over  the  point  at  Bend  No.  4,  this  point  having  already  been  scraped 
in  1889,  the  area  imder  water  not  having  been  dredged  at  that  time,  owing  to  the 
appropriation  being  exhausted.  This  deposit  was  cansed  by  several  floods  between 
1889  and  1891,  coming  from  the  Upper  White  Oak  and  Buffalo  Bayou  regions,  whose 
banks  are  badly  broken  and  easily  eroded,  especially  those  of  White  Oak  Bayou.  It 
is  expected  that  the  work  at  this  point  (Bend  No.  4)  will  probably  be  completed  by 
July  31,  1891.  The  plants  will  then  be  moved  to  the  turning  point  (junction  of  the 
White  Oak  and  Buffalo  bayous),  foot  of  Main  street,  Houston,  and  will  remove  the 
deposit  that  has  taken  place  since  1889. 

In  connection  with  the  above  I  would  respectfully  refer  to  the  report  of  the  Chief 
of  Engineers,  part  3,  page  1562,  1889,  viz:  *  *  *  "Plan tin jj  of  Bermuda  grass  on 
the  banks  above  the  turning  point,  also  putting  in  covered  drains  (with  cat<}h  basins) 
at  the  mouths  of  the  artificial  and  natural  drains  to  prevent  the  shoaling  that  takes 
place  at  these  points  after  heavv  rains.  This  part  of  the  work  (wooden  drains)  has 
been  done  in  two  instances  by  the  contractor.  Captain  Atkinson,  at  his  own  expense, 
notably  at  the  foot  of  La  Branche  street,  Houston,  in  1883,  and  again  under  the  pres- 
ent contract  at  Bend  No.  4,  where  the  conformation  of  the  ground  back  from  the 
bayou  is  such  that  the  material  dredged  from  the  point  is  liable  to  be  again  carried 
into  the  bayou  by  heavy  rains." 

In  the  interim  (since  1889)  there  has  been  considerable  public  improvement  going 
on  in  the  city  of  Houston,  viz.,  paving  of  streets  and  sewerage.  The  latter  I  would 
respectfully  draw  your  attention  to,  as  it  must  ultimately  affect  the  regimen  of  the 
bayou  from  Houston  towards  Harrisbur^,  a  distance  of  9  miles  by  water. 

I  am  indebted  to  Mr.  Charles  W.  Lewis,  city  engineer,  for  the  following  statement 
regarding  the  public  sewers  now  being  constructed,  and  areas  drained  by  said 
sewers : 

REPORT  OF  MR.   CHARUCS  W.   LEWIS. 

Thirty-nine  by  fifty-one  inch  brick  combined  sewer  emptying  into  bayou  at  foot  of 
Congress  street.  This  sewer  is  intended  to  drain  surface  water  besides  sewage  and 
covers  an  area  of  about  100  acres;  5  miles  of  pipe  laid. 

Twenty-four  inch  vitrified  clay  pipe  emptying  into  bayou  at  foot  of  La  Branch 
street,  for  house  sewage  only,  and  covers  an  area  of  about  250  acres ;  12  miles  of 
pipe  laid. 

Four  by  five  and  one-half  foot  brick  drain,  emptying  into  bayou  at  foot  of  Caroline 
street.    This  is  a  combined  sewer  draining  about  100  acres;  2\  miles  of  pipe  laid. 

There  is  comparatively  a  small  nuuiber  of  house  connections  made  with  these 
sewers,  and  the  volume  of  sewage  at  present  is  limited. 

The  city  of  Houston  intends,  Jis  soon  as  the  demand  reqinres,  to  lay  a  large  pipe 
or  conduit  to  take  the  sewage  from  the  various  sewcw  and  discharge  at  some  point 
about  2J  to  3  miles  south  of  the  center  of  the  city. 

Besides  the  sewers  enumerated  as  above,  it  is  couteniplated  to  lay  sanitary  sewers 
throughout  the  entire  city  as  soon  as  the  population  requires  tlie  same. 

There  are  also  two  private  lines  of  sewers  discharging  into  the  bayou  at  the  foot 
of  Fannin  street  and  Prairie  Htre<>t,  respectively.  These  two  sewers  drain  a  very 
small  area;  they  will  ultimately  be  connected  with  the  public  sowers. 
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In  conclasion,  I  would  respectfully  siigfjest  that,  before  any  further  appropriation 
be  expended,  a  carefal  survey  be  maide  of  the  bayou  fi'om  White  Oak  to  Sims  Bayou, 
showing  cross  sections  of  the  bed  and  banks  for  a  distance  of  not  less  than  150  feet 
from  the  water's  edge  at  each  side,  and  also  that  the  nature  of  the  underlying  strata 
be  determined  by  borings. 

Amouuli  of  work  done  under  the  present  appropriation,  from  March  10  to  June  30, 
1891  (end  of  fiscal  year) : 

Material  (under  water)  dredged cubic  yaTds . .  26, 200 

Material  (above  water)  scraped - do 2,  900 

Logs  removed cubic  feet . .     2,  900 

Time  expended  in  rem6ving  stumps hours..        351^ 

Overhanging  trees  removed cubic  feet . .  13, 348 

Very  respectfiilly, 

R.  B.  Talfor, 
U,  S.  Assistant  Engineer, 
Maj.  Chas.  J.  Allen, 

Corps  of  Engineers,  U.  S,  A, 


letter  from  h.  w.  garrow,  esq.,  president  houston  cotton  exchange  and 

board  of  trade. 

Houston  Cotion  Exchange  and  Board  of  Trade, 

Houston,  Tex.f  June  IS^  1891, 

Dear  Sir  :  It  aifords  me  pleasure  to  write  to  you,  noting  the  improvement  that  has 
taken  place  in  our  bayou,  through  the  work  done  under  ^e  Government  appropria- 
tions. 

Prior  to  the  season  of  1880-'81,  the  navigation  of  the  bayou  by  the  barges  en- 
gaged in  the  carrying  trade  was  often  seriously  interrupted  hy  northers,  which,  blow- 
ing the  water  out  of  Galveston  Bay,  lowered  the  water  in  the  bayou  to  such  an  ex- 
tent that  the  barges  grounded  on  the  shoal  places,  and  were  detained  1,  2  and, 
sometimes  3  days.  These  conditions  have  been  improved  on  since  the  commence- 
ment of  the  work  by  the  Government,  and  the  improvement  lias  continued  each 
year  till  now,  when  the  work  done  by  the  Engineer  Department  of  the  Government 
nas  resulted  in  giving  us  a  channel  of  at  least  8^  feet  depth  from  Houston  to  the 
deep  water  of  San  Jacinto  River,  whereas  before  the  Government  took  hold  we  did 
not  have  at  extreme  low  water  more  than  3^  feet  on  the  numerous  shoals  between 
this  city  and  Clinton,  11^  miles. 

In  addition  to  this,  we  beg  to  inform  you  that  the  time  between  here  and  Clin- 
ton (Hi  miles),  where  most  of  the  work  has  been  done,  has  been  shortened  quite 
three-quarters  of  an  hour,  and  the  tugs  engaged  in  the  trade  are  able  to  carry  a 
larger  tow,  and  larger  barges  have  been  built.  This  improved  condition  has  re- 
sulted in  reducing  the  freight  charges  from  75  cents  a  bale  to  50  cents  a  bale. 

The  amount  of  cotton  carried  this  season  is  over  290,000  bales,  so  you  will  see  that 
the  saviuff  to  commerce  this  year  on  this  one  article  is  over  $72,()00.  Besides  the  cot- 
ton there  nas  been  10,000  tons  of  miscellaneous  freight,  such  as  cotton  seed,  meal,  and 
cake ;  coal,  lumber,  etc. 

When  we  take  into  consideration  that  this  has  been  accomplished  under  small  and 
irregular  appropriations,  we  can  but  feel  gratified;  and  it  must  be  a  source  of  grati- 
fication to  you,  and  the  officers  who  have  preceded  you,  to  know  that  the  money  has 
been  judiciously  expended  and  where  it  would  do  the  most  good,  and  we  can  but 
feel  that  our  Congress,  noticing  that  the  money  which  has  been  spent  has  resulted 
in  so  much  good,  will  be  disposed  to  place  a  larger  sum  at  the  disposal  of  the  En- 
gineer Department. 

With  the  improvement  of  the  ship  channel  in  Galveston  Bay  and  the  removal  of 
the  tolls  at  Morgan  Point,  and  with  larj?er  appropriations  for  this  very  important 
work,  the  commerce  of  Biifl'alo  Bayou  will  be  aoubled.  In  fact,  I  am  of  the  opinion 
that  in  the  next  few  years  a  carrying  capacity  for  5(X),(X)0  bales  of  cotton  will  be  re- 
quired. 

I  can  not  close  this  letter  without  Expressing  to  you  our  high  appreciation  of  the 
care  and  attention  which  has  been  given  to  this  work  by  you  and  your  predeces- 
sors, and  to  your  able  assistant,  Cant.  R.  B.  Talfor,  who  ha«  had  immediate  supervi- 
sion under  orders  of  Engineer  officers  in  charge. 
Yours, 

H.  W.  G  arrow, 
President  Houston  Cotton  Exchange  and  Board  of  Trade, 

MiJ.  C.  J.  Allen. 
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COMMERCIAL  STATISTICS  OF  BUFFALO  BAYOU,   TEXAS,  FOB  THE  FISCAL  TXAB  ENDING 

JUNE  30,  1891. 

[Compiled  firom  reports  of  special  afrents  L.  ¥.  Allien,  of  Honaton,  Tex.,  and  L.  M^gett,  secretary 
of  tlie  Houston  Direct  Navigation  Company.] 

Xumher  and  charade  of  vessels  using  the  hayou. — Thirty-one  bargee,  65  feet  to  162 
feet  long,  4  feet  to  6  feet  draft ;  tonnage,  23  to  358  tonn.  Four  steam  tujgs,  50  feet  to 
^  feet  long,  4  feet  to  6  feet  draft ;  tonnage,  12  tons  to  105  tons  each.  Thirty-three 
schooners  and  sloops^  30  feet  tiO  80  feet  long,  ^  feet  to  5*feet.  draft;  tonnage,  4  tons 
to  40  tons  each.    Trips  made  during  the  year,  2,274.    Total  tonnage,  295,86§  tons. 

Amount  and  value  of  freight  transported. 


Articles. 


General  merchandiso. 


Total. 


Tons. 


Cotton  (297,592  bales) 81.  W8 

Cottonseed,  cake,  and  meal I  12,4C9 

Coal  and  wood I  9,810 

Lumber  and  Rliingles I  622 


3.039 


108,088 


Approxi- 
mate valne. 


915,908,535 

234.017 

39,807 

10.647 

49,889 


16,243,395 


Approxi- 
mate freight 
charges. 


$127,903 
11,074 
7,291 
1,740 
8,898 


156,906 


Increase  since  last  year,  11,854  tons. 

Comparative  statement  of  commercial  statistics  of  Buffalo  Bayou,   Texas,  for  the  fiscal 
years  ending  June  SO,  1888,  1889,  1890,  and  1891, 


Vessels  using  bayon. 

Maxi- 
mum 
length. 

Maxi- 
mum 
draft 

Maxi- 
mum 
ton- 
nage. 

Trips 
made. 

Total 

Tears. 

Schoon- 
ers. 

boats. 

ton- 
nage. 

1888    

Ko. 
62 
.38 
42 
33 

No. 

7 
7 

7 

4 

No. 

20 

19 

19 

•       31 

Fe^t. 

173 
173 
173 
162 

Feet. 
^8 

7 
7 
6 

Ton$. 
254 

254 
358 

No. 

920 

735 

617 

*2,274 

Tons, 

1889 

1890              

1801    

n»5,8Q0 

Years. 


1888 
1880 
1890 
1801 


Transported. 


'  Cot  ton - 
Cotton.'    BtHMl 
cake. 


Tons. 
2«,  692 
41,  227 
66, 8:.2 
81,548 


Tons. 
9.  yr.9 

12.  (5^8 
19,  IDO 
12.409 


Coal 

and 

wood. 


Lumber 
I    and 

I   shin- 
gles. 


I 


Ton*. 
4.320 
3, 458  ' 
2.970  , 
9,810 


Ton*. 

2,  765 

1, 221 

512 

622 


Iron 
and 
steel. 


General 
,   mer- 
ohan 
dise. 


Tons.  I 
1,509  1 
1,120 
1,278 
I 


Tons. 
4,596 
898 
5,423 
3,639 


Total 
weight. 


Ton*. 
49, 841 
«.».550 
96,234 
108.  088 


Total 
value. 


$5,132,323 
7, 617, 380 
13, 880, 766 
16, 243, 395 


Total 
fppight 
charges. 


$94,900 
98,794 
154»715 
150,906 


*  First  year  of  complete  reports. 


U6. 


IMPROVEMENT  OF  HARBOR  AT  BRAZOS  SANTIAGO,  TEXAS. 

The  work  of  constnictioii  for  improvement  of  this  harbor  was  sus- 
pended in  October,  1884.  The  subject  of  improvement  of  the  harbor 
was  referred  by  the  Chief  of  Engineers,  under  date  of  December  8, 
1885,  to  the  Board  of  Engineers  for  report.  The  Board  called  for  cer- 
tain information  which  involved  a  resurvey  of  the  harbor  and  other  in- 
vestigations.   A  surveying  party  left  Galveston  on  the  24th  of  June, 
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1887,  to  procure  the  desired  information,  completing  the  suiTey  early  in 
August  following.  The  results  of  the  survey  were  reported  under  date 
of  September  29, 1887.  The  report  showed  that  the  work  (south  jetty) 
completed  in  1884  had  practically  disappeared.  The  project  under 
which  that  jetty  had  been  built  contemplated  the  construction  of  two 
parallel  jetties,  as  follows :  The  south  jetty  (Brazos  Island  Jetty)  to  be 
3,630  feet  long  and  the  north  jetty  (Padre  Island  Jetty)  to  be  2,940 
feet;  the  direction  of  the  jetties  to  be  in  prolongation  of  the  pass,  the 
width  between  them  to  be  about  the  same  as  that  of  the  narrowest  part 
of  the  pass,  viz,  1,500  feet;  estimated  cost  of  the  north  jetty  about 
$130,000;  estimated  cost  of  the  south  jetty  about  $190,000.  In  addi- 
tion it  had  been  proposed  to  construct  a  dam  from  Point  Isabel  to 
Brazos  Island  to  increase  the  depth  of  water  on  the  bar  and  the  chan- 
nel to  Point  Isabel  by  preventing  the  flow  towards  Boca  Chica.  Ap- 
proval had  been  given  to  so  mucb  of  the  project  as  covered  the  con- 
struction of  the  south  jetty.  For  information  in  detail  as  to  the  con- 
dition of  the  work  and  cost  of  further  improvement  reference  is  here 
made  to  the  report  of  September  29,  1887,  and  to  that  of  the  Board  of 
Engineers,  both  contained  in  Appendix  T  to  the  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  pages  1322-1330  and  pages  1299  and  1300. 

From  tbe  best  information  attained  by  the  survey  the  cost  of  an  im- 
provement to  consist  of  two  parallel  jetties  placed  about  1,100  feet 
apart  was  estimated  at  not  less  than  $1,130,000,  and  it  was  also  esti- 
mated, in  the  Annual  Report  for  1888,  that  the  appropriation  necessary 
for  carrying  on  that  work  (should  it  be  ordered)  for  the  fiscal  year  end- 
ing June  30, 1890,  should  not  be  less  than  $600,000.  The  total  of  expend- 
itures under  appropriations  at  the  date  of  rendering  the  estimate  of 
$1,130,000  was  $188,590.23,  so  that  the  revised  estimate  of  cost  of  the 
improvement,  counting  from  the  commencement  of  the  work,  was  thus 
brought  up  to  $1,318,590.23. 

The  total  of  appropriations  to  include  the  last  one,  that  of  $25,000,  by 
act  of  August  11,  1888,  is  $247,500.  The  exi>enditures  since  work 
ceased  in  1884  have  amounted  to  $4,944.87  in  making  survey  and  in 
contingencies  included  in  the  latter  the  cost  of  collecting  commercial 
statistics  of  the  port. 

Ko  work  for  improvement  was  done  during  the  past  fiscal  year,  the 
amount  of  money  available  having  been  too  small  to  warrant  com- 
mencing it.  A  special  agent  was  employed  during  the  year  to  keop  a 
daily  record  of  all  incoming  and  outgoing  trade.  Commercial  statistics 
compiled  from  this  record  are  hereto  apjwuded.  It  will  be  seen  that  the 
trade  of  the  port  is  comparatively  light.  Comparison  of  this  with  rec- 
ords of  last  year  shows  a  decrease  of  tonnage  of  371  tons. 

The  conclusion  that  not  less  than  $600,000  should  be  available  before 
undertaking  further  work  is  here  concurred  in,  though  it  is  not  as- 
serted that  the  amount  of  commerce  to  be  benefited  justifies  such  an 
expenditure  at  this  time.  And  it  is  respet^tfiilly  suggested  that  if  the 
importance  of  the  port  to  be  considered  suflScient  to  justify  so  large  an 
appropriation  the  improvement  be  deferred  for  the  present.  There  re- 
main in  round  numbers  $540,000  as  the  sum  that  should  be  appropri- 
ated for  the  fiscal  year  ending  June  30, 1893,  in  case  Congress  orders 
the  improvement  indicated. 

Original  estimated  cost  of  the  work  as  revised  in  1888,  $1,318,590.22; 
aggregate  amount  appropriated  to  July  1, 1891,  $247,.500;  amount  ex- 
pended to  July  1, 1890,  $189,318.59;  amount  expended  during  the  past 
fiscal  year,  $290;  total  expended  to  July  1, 1891,  $189,608.59. 
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lu  addition  there  was  appropriated  iu  1878  J6,000,  wliicb  was  applied 
to  removing  a  wreck. 

The  work  is  located  in  the  coll<H'tion  district  of  Browiisvillt*.  Tlie  ueRTe«t  Ii«rLt- 
honse  is  the  Brazos  Santiago  light-house  on  Padre  Ishmd.  The  anumut  of  rovenit«> 
collected  at  the  port  of  Brownsville  during  the  tiHcal  vear  ending  June  30, 1891,  \r.'i> 
$8,986.32. 

ABSTRACT    OF    APPROPRIATION'S    MADE   BY    COXGRE.S.S     FOR    IMPR0\1XG     HARBOR     AT 

BRAZOS  8AXTlA(iO.   TEXAS. 

By  act  approved — 

June  14,1880 $25,  00i» 

March  3,  1881 75,  OCIO 

By  act  passed  August  2,  1882 60,  000 

By  act  approved — 

Julys,  1884 25,(^X1 

Augusts,  188« 37,50ii 

By  act  of  August  11,  1888 25^(N)0 

Total 247,  rH» 

Money  fttateinent 

July  1,  1890,  balance  unexpended $58, 181.41 

June  30.  1891,  amount  expended  during  the  tiscal  year 290.  00 


July  1,  1891,  balance  unexpended 57, 891.  41 


'Amount  (estimated)  required  for  completion  of  existing  project 1, 071,  090.  2;^ 

Amount  that  can  be  profitably  expended  in  tiscal  year  ending  June 

30,1893-. 540,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18t>7. 


COMMERCIAL    STATISTICS  OF  BRAZOS   SAXTIAGO.   TEXAS,    FOR  THE    FISCAL  YKAU    EN'T>- 

ING  JrXE  .30,    1891. 

[Compiled  from  report*  rendered  by  8iM3ciftl  .ofrent  E.  J.  Koncdy,  of  Igal>el.  Ti>x-} 

Vessels  using  the  harbor,  20;  character,  4  Mt<'!\mers  and  16  sailing  vi'ssels.  l-.c^ngtli 
on  deck,  44  to  220  feet;  draft,  4  feet  6  inches  to  10  feet  6  inches.  Tonnage,  11  to  717 
tons.     Trips  made  during  the  year,  120;  total  tcmnage,  44,r>34i  tons. 

Amount  and  value  of  freight  transported. 


I  '  I  chnrg»>«. 

Woolandhides '  3.218!  $171,035  $18  «» 

Lumber 2.4:i4j  ;J0,8i:j  ,  ii\v7i 

General  merchaudise 15, 902  i  859, 2:u  ,  i^ij  575 


Total 21,044,        1,061.082  1G0.215 

I I i 

Decrease  since  last  year,  371  tons. 
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1933 


Comparative  atatenwnt  of  vonnnei'cial  statistics  of  Brazos  Santiago  Harbor,  Texas,  for 
the  fiscal  years  ending  June  30,  1888,  1889,  1890,  and  1892, 


Year. 


1888 
1889 
1890 
1891 


VesRela 
using 
harbor. 


.Vo. 


Maxi- 
mam 
length. 

reet. 
241 
241 
219 

220 


Maxi- 
mum 
draft. 

Maxi- 
mum 
tonnage. 

Triua 
maae. 

Total 
tonnage. 

Feft. 

Tons. 

No. 

Tons. 

10 

678 

126 

44, 741 

10 

678 

158 

40, 319 

9 

717 

170 

40, 641 

10.5 

717 

IX 

44,536 

Yi-ar. 

Cotton. 

1888 

Tom. 

1889 

130  ' 

1890 

80  1 

Trail  Hporti'd. 


Wool  and 
hidos. 


Lumber. 


I 


j  (fem«ral 
i  men-han- 
I      disu. 


Total 
w«Mght. 


Total 
value. 


Toils.  ' 

2,925  , 
3. 080 

4.  ir»:j  . 

3,218  I 


Tons.    \ 
2.324  I 
3.  IRS  : 
2,U:i8 
2,434  I 


Tons.    ! 
9, 867  ; 

10,885  ; 

14,844  1 
15.992  i 


Total 
fireight 
charges. 


Tons.    I 

15.116  I  $737,432 
17, 28:^  820.315 
22,015  1,069,189 
21,644  1,061,082 


$83,541 
78. 140 
129, 132 
160, 215 


Kevenue 
collected. 


$31, 625. 00 
20, 338. 00 
37, 990. 00 
8, 386. 32 


U  7. 

riiELIMINAKY  EXAMINATION  OF  MOITH  OF  DOUBLK  BAYOU,  CHA^IBERS 
COUNTY,  TEXAS,  TO  REMOVE  OBSTRUCTIONS. 

[l*rintcd  in  House  Ex.  Doc.  No.  117,  Fifty-flrst  .Congress,  second  session.] 

Office  of  the  Chief  of  ENaiNEERS, 

United  States  Army", 
Watfhhtgton^  D.  C,  December  '22^  1890. 
Sir:  I  have  the  lionor  to  submit  herewith  the  aceompanyiiig  copy  of 
rej)()rt,  dated  December  10,  1S90,  from  Maj.  C.  J.  Alien,  Corps  of  Eiigi- 
iH»ers,  giving  results  of  preliminary  examination  for  "survey  to  remove 
obstiuetions  at  mouth  of  Double  Bayou,  in  Chambers  County,"  Tex., 
made  to  eomply  with  provisions  of  the  river  and  harbor  aet  of  Septem- 
ber 19,  1800. 

Major  Allen  reports  that,  taking  into  consideration  the  disproi)ortion 
between  the  cost  of  an  improvement  and  the  probable  total  saving  in 
freight  charges  per  annum,  he  feels  constiained  to  regard  this  locality 
as  not  coming  under  the  head  of  those  that  should  be  improved  by  the 
(ieneral  Government  at  this  time.  For  the  reasons  stated  by  Major 
Allen,  Col.  C.  B.  Comstock,  Coi'ps  of  Engineers,  Division  Engineer, 
Southwest  Division,  reports  that  he  does  not  think  Double  Bayou  now 
wortliy  of  improvement.  I  concui*  in  the  views  of  these  officers. 
•        Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.^  Chief  of  Engineer  a. 
lion.  Bedflbli)  Proctor, 

Secretary  of  War. 


report  of  major  charles  j.  allen,  corps  of  enciineers. 

United  States  Engineer  Office, 

Qalveston^  Tex.,  December  lOy  1890. 
General  :  1  have  the  honor  to  submit  the  foUowing  report  of  a  pre- 
liminary examination  of  Double  Bayou,  Chambers  County,  Tex.,  made 
in  compliance  with  the  requirements  of  sections  17  and  18  of  the  river 
and  harbor  act  of  Congress  approved  September  19,  1890. 
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An  examinatioii  of  the  loc'^ality  was  made  under  my  direction  in 
Kovemlx^  last  by  Lieut.  William  G.  Langfitt,  Corps  of  Engineers,  a 
copy  of  whose  report  is  herewith. 

It  is  seen  from  that  report  that  Double  Bayou,  which  empties  into 
Galveston  Bay  from  its  eastern  shore  at  a  XM)int  about  30  miles  distant 
from  Galveston,  has  a  length  of  about  one-half  a  mile  from  its  mouth  to 
the  forks  of  two  narrower  bayous  tributary  to  it.  The  width  of  the 
main  bayou  is  about  180  feet  at  its  mouth  and  130  feet  near  the  forks, 
and  its  low-w&.ter  depth  is  from  oj  to  10  feet  The  two  narrower  or 
tributary  bayous  have  widths,  respectively,  of  130  feet  and  100  feet  near 
the  junction  or  forks,  the  widths  decreasing,  respectively,  to  about  oO 
and  35  feet  at  distances  of  10  miles  from  the  forks,  the  ruling  depths  in 
each  being  at  low  water  about  5  feet. 

The  present  commerce  of  the  bayou  and  its  tributaiies  is  carried  on 
in  about  23  small  vessels  of  2^  to  3  feet  draft,  the  annual  value  of  the 
commerce  being  given  at  about  $80,000,  on  which  the  freight  charges 
amount  to  about  18,000. 

The  obstruction  to  navigation  at  the  mouth  of  the  bayou  consists  of 
a  shoal  about  one-half  mile  across,  upon  which  the  ruling  depth  in  the 
channel  at  mean  low  tide  is  2.4  feet. 

It  is  claimed  by  those  interested  in  the  commerce  and  navigation  of 
Double  Bayou  that  an  improvement  of  the  bar  permitting  a  4-foot  draft 
at  mean  low  tide  would  reduce  freight  rates  by  10  to  rtO  per  cent.;  that 
it  would  save  perishable  produce  from  being  Ri>oile<l  through  detention 
on  the  bar,  and  also  be  followed  by  a  growth  in  the  trade  and  settle- 
ment of  the  country  and  an  increase  in  the  commerce  and  navigation  of 
the  bayou. 

It  is  possible  that  the  first  cost  of  such  an  improvement  at  this  point 
might  be  reimbursed  to  the  public  within  six  or  seven  years  by  the  sav- 
ing in  freight  charges  due  to  an  improvement,  supposing  the  saving  to 
average  30  per  cent,  of  the  present  rates. 

Whether  Double  Bayou  should  be  improved  by  the  General  Govern- 
ment may  admit  of  some  discussion,  but  taking  into  consideration  the 
disproportion  between  the  cost  of  an  imi)r()venient  and  the  probable  to- 
tal saving  in  freight  charges  per  annum,  I  feel  constrained  to  regard  it 
as  not  coming  under  the  head  of  localities  that  should  be  improved  by 
the  General  Government  at  this  time. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Ai!len, 
Major ^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A, 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 

[First  indonemont.] 

,  U.  S.  Enginebb  Office, 

Southwest  Division, 
Jifew  York,  December  18y  1890. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  the  district  officer,  I  do  not  think  Double 
Bayou,  Tex.,  now  worthy  of  improvement. 

G.  B.  Comstock, 
Colonel  of  Engineers^  Bvt.  Brig,  (?ew.,  U.  8.  A., 

Division  Engtneef. 
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report  of  lieut.  wm.  c.  langfitt,  corps  of  engineers. 

United  States  Engineer  Office, 

Galveston,  Tex.,  November  £9, 1890, 

Major:  I  have  the  honor  to  ttubmit  the  following  report  on  the  preliminary  exam- 
ination of  Double  Bayou,  Chambers  County,  Tex.,  made  November  24-25, 1890,  in  ac- 
cordance with  your  verbal  instructions. 

I  made  such  examination  of  the  bar  at  the  mouth  of  the  bayou  and  of  the  streams 
themselves  as  was  possible ;  visited  the  head  waters  and  interviewed  several  of  the 
prominent  citizens  interested  in  obtaining  the  improvement,  and  gathered  such  in- 
formation as  was  possible  that  would  enable  you  to  form  an  idea  as  to  the  require- 
ments of  the  case.     « 

Double  Bayou  enters  Galveston  Bay  about  30  miles  from  Galveston,  on  the  eastern 
shore  of  upper  bay.  At  a  distance  of  about  one-half  a  mile  from  Its  mouth  the 
bayou  divides  into  two  branches,  from  which  fact  the  name  is  properly  derived. 
The  northern  branch  is  known  as  the  North  Branch  or  Anahuac  Bayou ;  the  other 
as  the  South  Branch.  The  main  stream  is  about  180  feet  wide  near  the  mouth,  which 
is  reduced  to  130  feet  near  the  forks.  The  North  Branch  is  about  130  feet  wide  near 
the  junction,  while  the  South  Branch  is  about  100  feet  wide.  Navigation  extends 
on  the  North  Branch  about  14  miles,  and  on  the  South  Branch  about  10  miles  from 
the  mouth  of  the  main  stream.  The  banks  of  all  three  are  quite  steep,  and  range 
from  4  feet  above  mean  low  tide  at  the  mouth  of  the  main  stream  to  10  or  12  feet  at 
the  head  waters  of  the  two  branches.  The  North  Branch  decreases  in  width  from 
the  junction,  and  at  a  point  about  10  miles  up  where  I  crossed,  it  is  about  50  feet 
wide,  navigation  being  possible,  I  was  told,  for  a  distance  of  4  miles  farther.  The 
South  Branch  decreases  in  width  from  the  junction  and  at  a  point  about  10  miles  up 
is  about  35  feet  wide.  There  is  a  bridge  across  the  bayou  at  this  point  and  is  the 
head  of  navigation.  The  depth  in  the  main  stream  varies  gradually  from  5.5  feet 
just  inside  the  mouth  to  about  10  feet  near  the  junction.  In  the  North  Branch  the 
depth  near  the  junction  is  about  6  feet,  which  can  be  carried  almost  to  head  of  navi- 
gation. The  South  Branch  is  about  8  feet  deep  near  junction,  which  decreases  to 
about  5  or  6  feet  just  below  the  bridge  where  I  crossed  it.  In  all  three  a  4-foot  depth 
is  found  relatively  quite  close  to  the  banks. 

I  am  told  that  both  branches  have  their  sources  in  large  marshes  that  extend  many 
miles  back  into  the  country. 

During  times  of  no  rain  there  is  no  current  in  the  streams  except  that  due  to  the 
tide,  and  after  a  very  long  drought  the  water  becomes  salt  throughout  their  whole 
extent.  The  tidal  fluctuation  is  about  the  same  as  that  at  Round  Point,  or,  say,  .65 
toot  as  a  mean  of  all  tides.  The  tidal  influence  is  felt,  I  was  told,  to  the  sources  of 
the  bayou.  In  times  of  heavy  rains  both  branches  rise  as  much  as  10  or  even  12  feet 
near  their  sources.  The  main  or  Double  Bayou  rises  about  4  feet  under  the  same 
circumstances.  The  channel  used  by  the  vessels  turns  southward  after  leaving  the 
mouth  of  the  bayou  and  then  turns  to  westward,  the  shoalest  depth  being  about  2.4 
feet  at  mean  low  tide.  The  shoaling  begins  even  inside  the  mouth,  showing  a  long 
continuation  of  slack  current. 

The  commerce  of  the  bayou  is  carried  on  in  small  vessels,  about  23  in  number,  rang- 
ing from  25  to  35  feet  in  length  and  from  3^  to  10  tons.  Their  load  draft  at  present 
is  2i  to  3  feet. 

The  value  of  the  commerce  both  in  and  out  has  been  estimated  by  members  of  the 
community  interested  at  $80,000  or  over,  about  equally  divided.  The  outgoing  prod- 
ucts consist  of  cotton,  wood,  charcoal,  sirup,  calves,  and  country  produce,  vegeta- 
bles, etc.  The  incoming  trade  consists  of  general  merchandise  used  as  supplies  for 
the  people  living  on  or  near  the  bayous. 

Freight  charges  are  heavy,  the  following  rates  being  obtained  from  several  resi- 
dents on  the  bayous,  and  are  from  the  bayou  to  Galveston :  Dry  barrels,  25  cents : 
wet  barrels,  35  cents;  produce,  20  per  cent,  of  selling  price  in  Galveston;  wood,  50 
per  cent,  of  selling  price  in  Galveston;  cotton,  $1  per  bale,  or  20  cents  per  100  pounds 
m  seed.  The  freij^hta  from  Galveston  to  the  bayou  are  correspondingly  high,  for  in- 
stance, being  20  cents  on  a  sack  of  cotton-seed  oil  cake  valued  at  from  90  cents  to  $1, 
but  on  many  articles  it  would  be  much  less.  As  an  approximation  the  freight  charges 
can  be  taken  as  10  per  cent,  of  the  value  of  the  commerce,  or  say  $8,000. 

The  reasons  advanced  by  those  interestt^d  in  the  matter  for  the  improvement  of  the 
bar  at  the  mouth  of  the  bayou  are  given  briefly  below. 

(1)  Reduction  of  freight  rates  by  from  10  to  50  per  cent. 

(2)  Saving  of  perishable  produce  from  being  spoiled  no  longer  by  detention  at  the 
bar,  which  in  winter  may  amount  to  several  days. 

(3)  That  all  the  business  (except  the  cattle  trade)  of  the  country  bordering  on  the 
bayous  is  done  on  them  and  it  is  ejcpected  that  any  improvement  of  the  bar  would 
be  followed  by  a  growth  in  the  trade  and  a  more  rapid  settlement  of  the  country. 
The  nearest  railroad  station  at  present  is  25  or  30  miles  from  the  head  waters  of  tho 
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bayons,  and  on  account  of  the  peculiar  position  of  the  country  there  ia  practically 
110  prospect  of  nearer  railroad  communication.  It  is  stated  that  if  the  bar  were  iui 
proved  to  admit  vessels  cajtable  of  entering  the  cattle  trade  economically  a  lar^« 
business  in  this  line  would  immediately  spring  up.  At  present  to  ship  cattle  to  mar- 
ket requires  driving  them  25  to  30  miles  on  foot,  and  shipment  by  rail  of  abont  300 
miles.  At  the  same  time  it  is  expected  that  the  wood,  charcoal,  and  agricultural  in- 
terests would  be  greatly  benefited. 

Generally  speaking,  howDver,  I  found  that  an  improvement  permitting  4  feet  draft 
to  be  carried  over  the  bar  at  mean  low  tide  would  satisfy  the  community. 
Very  respectfully,  your  obedient  servant, 

Wm.  C.  Langfitt, 
First  Lieutenant,  Corps  of  Engineers. 
Maj.  Chas.  J.  Allkn, 

Corps  of  Engineers,  U.  S,  J.  '        ' 


U  8. 

PRELIMINARY   EXAMINATION   OF   TRINITY    RIVER,    TEXAS,    FROM    ITS 

MOUTH  TO  DALLAS. 

[Printed  in  House  Ex.  Doc.  No.  275,  Fifty -first  Congress,  Moond  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Waahingtony  B,  C,  February  iiO^  1891. 
Sir  :  I  have  the  honor  to  submit  the  a<*x;ompanyiiig  copy  of  report 
dated  January  20, 1891,  from  Maj,  Charles  J.  Allen,  Corps  of  Phigiueers, 
giving  results  of  preliminary  examination  of  Trinity  River  from  its 
mouth  to  Dallas,  Tex.,  made  to  comply  with  pi^ovisions  of  the  river  and 
harbor  act  approved  September  19, 1890. 

Major  Allen  reports  that  this  river  can  not  be  regarded  as  worthy  of 
improvement  by  the  General  Cfovernment,  an  opinion  which  Col.'C.  B. 
Comstock,  Corps  of  Engineers,  Division  Engineer,  Southwest  Division, 
also  holds,  and  in  which  I  conciu". 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.y  Chief  of  Engineers. 

lion.  liEDFLELD  PROCTOR, 

iSecretary  of  War. 


report  of  major  chas.  j.  allen,  corps  of  engineers. 

United  States  Engineer  Office, 

Oalrestonj  Tex.j  January  26^  1891, 

(iKNERAL:  I  have  the  honor  to  report  a.s  follows  upon  a  preliminary 
examination  of  Trinity  River  from  its  mouth  to  Dallas,  Tex.,  made  in 
compliance  with  the  requirements  of  sections  17  and  18  of  the  river  and 
harbor  a<'t  of  Congi^ess  of  September  19,  1890. 

From  Dallas  to  the  mouth  of  the  Trinity,  where  the  river  discharges 
into  Galveston  Bay  at  a  point  about  35  miles  distant  from  the  city  of 
(lalveston,  the  geiieral  course  of  the  river  is  southeast.  The  distance 
by  the  channel  is  about  500  miles,  while  in  a  direct  line  it  is  about  240 
miles,  the  difference  being  due  to  the  windings  of  the  stream. 

At  Dallas  the  low-water  width  is  less  than  100  feet,  while  at  Wallis- 
ville,  just  above  the  mouth,  the  width  increases  to  500  feet.  Between 
these*  points  the  widths  vary.  The  river  flows  partly  over  rocky  or 
gravelly  bars  and  partly  over  bars  of  sand.    The  banks  are  largely 


Digitized  by  VjOOQIC 


APPENDIX  U — REPORT  OP  MAJOR  ALLEN.       1937 

composed  of  light  alluvion  easily  eroded  by  river  ciirreiits  and  of  the 
kind,  where  timbered,  to  contribute  quantities  of  snags  to  the  stream 
after  every  flood.  The  range  between  high  and  low  water,  excepting  at 
or  near  the  river  mouth,  is  great,  and,  during  floods,  immense  areas  of 
bottom  lands  are  overflowed.  Portions  of  the  river  have  been  surveyed 
at  different  times  with  a  view  to  improvement,  the  stream  in  the  early 
history  of  Texas,  and  even  later  until  the  building  of  railroads,  having 
been  one  of  the  most  imx)ortant  avenues  Of  commerce  in  the  State. 

The  river  and  harbor  act  of  Congress  approved  August  30,  1852, 
appropriated  the  sum  of  $3,000  for  "  t£e  survey  of  Trinity  Eiver,  Texas, 
including  the  bar  at  the  mouth."  It  does  not  appear,  however,  that  any 
appropriation  for  improvement  followed  this  order  for  the  survey. 

The  act  of  July  11, 1870,  also  provided  for  a  survey  at  the  mouth  of 
the  river.  The  report  of  this  survey,  made  in  1871,  contained  an  esti- 
mate for  improving  the  mouth.  The  report  referred  to  9  steamboats 
making  regular  trips  up  the  Trinity  Eiver  during  "the  active  season." 

The  act  of  June  10, 1872^  contained  provision  for  a  survey  of  the  river 
from  its  mouth  to  Magnolia,  a  distance  of  about  320  miles.  In  the  re- 
port of  that  survey  it  is  stated  that,  in  1870  and  1871,  the  number  of 
boats  (steamboats,  presumably)  engaged  in  the  Trinity  Kiver  trade  was 
14,  and  that  in  1872  the  number  was  17 ;  but  that  the  shipment  of  cotton, 
which  in  1870  amounted  to  23,319  bales  and  in  1871  to  27,942  bales  had, 
in  1872,  reduced  to  14,244  bales,  and  it  was  exi)ected  that  the  year  1873 
would  show  a  still  greater  decrease.  The  (Jecrease  was  attributed 
mostly  if  not  entirely  to  the  completion  of  the  International  and  Great 
Korthern  Eailroad,  which  crosses  the  Trinity  at  Eiverside.  Cotton  ship- 
pners  preferred  shipping  by  rail  to  waiting  for  favorable  stages  of  the 
river  to  make  shipment  by  boat  From  the  appendix  to  the  same  re- 
port I  extract  the  following  to  show  the  general  condition  of  320  miles 
of  the  stream: 

At  low  water  the  upper  river  (above  Chalk  Bluff)  is  from  50  to  100  feet  in  width 
and  from  3  inchee  to  12  feet  in  depth.  *  *  *  It  is  made  up  of  a  succession  of 
rocky  or  gravel  shoals  or  rapids  from  50  to  3^000  feet  in  length,  between  which  are 
nearly  stagnant  portions;  as  well  as  deeper  portions  of  the  river,  from  one-qnarter  to 
2  miles  in  length.  •  •  «  The  lower  river  (from  Chalk  Bluff  to  the  mouth,  about 
180  miles)  gradually  widens  as  it  nears  the  mouth  until,  at  Wallisville,  its  general 
width  is  500  feet.  The  curves  in  the  lower  river  are  not  as  abrupt  as  those  of  the 
upper  river,  but  they  are  very  tortuous,  and  nearly  every  bend  has  more  or  less  old 
timber  in  its  bed.  Instead  of  rocky  or  gravel  shoals  sand-bars  occur  at  nearly  every 
bend,  with  as  little  water  over  them  as  nave  the  shoals  of  the  upper  river,  between 
whicn  are  currentless  portions  of  river. 

The  officer  in  charge  summed  up  the  situation  as  follows: 

Th«at  portion  of  the  river  between  the  towns  of  Liberty  and  Magnolia  is  navigable 
only  during  the  period  of  high  water,  during  which  time  the  steamers  running  to 
Magnolia  nnd  no  difficulty  in  the  navigation  of  the  river;  during  the  period  of  low 
water,  however,  navigation  with  vesseLs  drawing  over  6  inches  of  water  is  impossible, 
unless  an  expensive  and  unwarrantable  system  of  looks  and  dams  is  adopted.  No 
improvement  of  this  portion  of  the  river  is  required.  The  improvement  of  the  river 
below  Liberty  would  be  of  some  benefit  to  the  commerce  of  the  region  this  portion 
of  the  river  traverses. 

The  officer  in  charge  rendered  an  estimate  for  improvement  from 
Liberty  to  and  including  the  river  mouth. 

The  act  of  Congress,  June  18, 1878,  appropriated  $10,000  for  "deep- 
ening the  channel  at  the  mouth  of  the  Trinity  Eiver,  Texas,  and  re- 
moving obstructions  to  Liberty,"  which  sum  was  applied  to  improve- 
ment so  far  as  it  would  go. 

The  a«t  of  March  3, 1879,  further  appropriated  $2,500  for  improving 
the  mouth  of  the  river,  and  the  same  a<5t  provided  for  a  resurvey  of  the 
river  frooi  its  mouth  to  the  bridge  of  the  Great  Iforthem  Eailroad. 
ENa  91 122 
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The  officer  in  charge  reported  uiwn  the  reftults  of  that  survey  as  fol- 
lows: 

Above  Liberty,  the  head  of  tide  water,  and  41  Tuiles  from  its  mouth  [tlie  river  s 
mouth],  no  sufficient  improvements  can  be  made,  except  at  a  cost  ont  of  all  propor- 
tion to  the  importance  of  the  interests  to  he  benefited,  the  river  being  a  succeeksion 
of  rocky  or  ffravel  shoals,  with  deep  pools  between,  very  tortuous,  with  abrupt  l>eii«l?^. 
and  filled  with  snags,  which  become  waterlogged  and  are  not  carried  off  durini^  tht- 
high  stage  of  the  river.  Below  the  character  of  the  river  changes  entirely.  Bet  vret'  1 1 
Liberty  and  Moss  Bluft*  it  varies  in  width  from  200  to  275  feet,  and  in  depth  from  r>« « 
to  30  feet,  with  the  exception  of  a  bar  with  2  feet  of  water  on  it  4^  miles  below  IA\*- 
erty.  From  Moss  Bluff  to  the  month  of  the  river  it  ojwns  out  to  500  feet  in  vvi<ltli, 
and  a  depth  of  from  10  to  45  feet  free  from  any  obstructions. 

The  aet  of  Congress,  June  14, 1880,  appropriated  $4,000  for  improving; 
Trinity  River,  which  amount  wa«  applied  to  cutting  through  the  sand 
bar  below  Liberty  and  in  removing  snags  between  that  point  aiicl  the 
mouth  of  the  river. 

Although  the  depth  in  the  river  for  some  distance  above  the  pasN^s 
through  which  it  discharges  into  Galveston  Bay  is  great,  ext<>U8ivi* 
shoals  or  bars  exist  at  the  bay  ends  of  the  passes,  forming  obstnictioiis 
to  navigation  for  the  sail  vessels  tliat  ply  between  Wallisville  and  <jral- 
veston.  The  reports  of  the  engineer  officers  have  recognized  the  iiu- 
portance  of  increasing  the  depth  over  the  bar  at  the  mouth  of  the  prin- 
cipal pass. 

Improvement  of  the  bar  was  undcTtaken,  as  already  noted,  by  the* 
Government  in  1878,  and  it  has  continued,  tliough  irregularh^,  keepiii*>* 
pace  with  appropriation^  as  they  have  been  made.  The  result  of  the 
improvements  thus  far  has  been  to  somewhat  increase  the  depth,  grentw 
increase  being  looked  for  as  the  result  of  future  approi)riatious. 

The  annual  value  of  the  commercic,  mostly  between  WaUisville  and 
Galveston,  carried  on  by  about  36  small  sail  vessels,  amounts  to  about 
$75,000.  The  shipment  of  cotton  bv  river  had  redm^d  in  1889  to  2(>7 
bales,  and  in  1890  to  130. 

From  all  information  gained  it  appears  that  tlie  river  between  Mag- 
nolia and  Dallas  is  as  full  of  obstnictions  and  as  costly  to  improve  as 
is  the  river  below  Magnolia,  and  I  am  unable  to  learn  that  there  is  any 
business,  present  or  prospective,  that  would  warrant  even  the  cost,  at 
this  time,  of  ftirther  siu^vey  or  examination  of  the  river  above  its  muutli 
with  a  view  to  improvement. 

I  am  constrained  to  report,  therefore,  that  the  Trinity  Riv(»r  betwecii 
its  mouth  and  Dallas  can  not  be  regarded,  at  present,  as  worthy  of  im- 
provement by  the  General  Government. 

Very  respectfully,  your  obedient  servent, 

Chas.  J.  Allen, 

■Brig.  Gen.  TiiOMis  L.  t.'ASEY,  Major,  Corps  of  Utighieerfi, 

Chief  df  Unghteers,  V,  /s'.  A, 

(Through  Col.  G.  B.  Oomstock,  ^Gorps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 

[First  iiulorsoineiit.J 

U.  S.  ENaiNEER  Office, 

Southwest  DivisroN, 
Xew  Yorlc,  Fd^mary  16^  189i. 

Respectfidly  forwjirded  to  the  Chief  of  Engineers. 
I  concur  with  Major  Allen  in  the  opinion  that  Trinity  River  ii'om  its 
•mouth  to  Dallas  is  not  worthy  of  improvement. 

C.  B.   COMSTOCK, 

Col  ofEmjrs.j  Brt  Br  iff .  den.,  U.  S.  A., 

IHvisioH  Efk^neeA 
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U  9. 

PRELIMINARY  EXAMINATION  OF  COLORADO  RIVER,  TEXAS,  WITH  A  VIEW 
OF  REMOVING  RAFT  AT  MOUTH  OF  SAME. 

[Printe-d  ia  Hous©  Ex.  Doc.  No.  13tJ,  Fifty -fir-st  Congress,  second  sousion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wa^hingtoUj  I).  C,  December  30, 1890. 
Sir  :  I  have  the  honor  t-o  siibinit  the  accompanying  e^py  of  report 
dated  December  20,  189(),  by  Maj.  Chas.  J.  Allen,  Corps  of  Engineers, 
giving  results  of  a  preliminary  examination  of  Colorado  River,  Texas, 
with  a  view  of  lemoving  raft  at  mouth  of  same,  made  in  compliance 
with  reiiuirements  of  the  rivor  and  harbor  act  approved  September  19, 
1890. 

In  view  of  the  fact  that  the  cost  of  the  improvement  would  be  heavj'^, 
and  that  there  is  no  present  river  commerce  to  be  benefited,  and  the 
value  of  the  prospective  commerce  is  exceedingly  doubtful,  it  is  the 
opinion  of  Major  Allen  and  of  the  Division  Engineer,  Col.  C.  B.  Comstock, 
Corps  of  Engineers,  that  the  locality  is  not  at  present  worthy  of  im- 
provement by  the  United  States. 
The  views  of  these  officers  are  concurred  in  by  me. 
Very  res]K*ctfully,  your  obedient  8er\w.nt, 

Thos.  Lincoln  Casey, 


Hon.  Kedfield  Proctor, 

Secretary  of  War. 


Brig.  Gen.,  Chief  of  Engineers. 


report  of  >ia.tor  (charles  j.  allen,  corps  of  engineers. 

United  States  Engineer  Office, 

Oalvestoii,  Tex.,  December  20, 1890. 

General:  I  have  the  honor  to  submit  the  foUowing  report  of  a  pre- 
liminary examination  of  Colorado  Eiver,  Texas,  with  a  view  of  removing 
raft  at  mouth  of  same,  made  in  compliance  with  sections  17  and  18  of  the 
ri vei*  and  harbor  act  of  Congress  approved  September  19, 1890. 

The  Colorado  Iviver  has  its  sources  in  Dawson,  Martin,  and  Midland 
counties.  After  traversing  about  450  miles  of  country  it  discharges 
into  Matagorda  Bay,  at  the  town  of  Matagorda,  which  is  distant  from 
Pass  (^avallo  about  35  miles.  Pa8S  Cavallo  is  the  channel  connecting 
tlie  bay  with  the  Gidf  of  Mexico.  The  river  is  crossed  by  several  rail- 
roads, the  most  soutlierly,  the  Texas  and  Mexican  Railway,  crossing  at 
Wharton,  about  50  miles  above  the  mouth  of  the  river. 

An  examination  of  the  Colorado  at  and  for  a  number  of  miles  above 
its  mouth  was  made  during  the  present  month,  under  my  direction,  by 
Mr.  W.  A.  Uinkle,  of  this  office.     A  copy  of  his  report  is  herewith. 

It  appears  from  that  report  that  the  river  is  obstructed  for  about  22 
miles  al)ove  its  mouth  by  several  rafts  or  accunmlations  of  timber. 
The  first  raft  is  about  75  to  100  feet  in  width  and  about  150  to  200  feet 
long.  At  points  respectively  distant  about  1  juid  3  miles  above  the 
raft  just  mentione<l  arc^  rafts  200  and  4.00  feet  long.  The  largest  raft  is 
situated  about  22  miles  above  the  nnrnth  of  the  river  and  is  about  4 
miles  long,  from  200  to  300  feet  wide,  and  25  to  50  feet  deep.    The  raft 
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at  its  upper  end  rises  to  within  3  feet  of  the  top  of  the  bank,  which,  in  the 
ordinary  low- water  condition  of  the  stream,  was  abont  30  feet  aboye  the 
water  surface. 

These  rafts  act  tis  dams,  obsti^ucting  the  flow  of  water  and,  during 
times  of  freshet,  cause  the  overflow  of  many  square  miles  of  valuable 
land.  In  some  cases  the  obstructed  waters  find  their  way  across  the 
country  to  the  valleys  of  neighboring  streams,  entailing  considerable 
losses  to  farmers  and  others. 

There  is  no  present  commence  on  the  river.  It  is  said  that  before 
the  rafts  formed  boats  ascended  as  far  as  Elliott's  Ferry,  about  21  miles 
above  the  river  mouth,  and  that  they  transported  cotton,  which  now 
has  to  be  hauled  by  wagon  to  Matagorda  for  shipment,  and  it  is  claimed 
that  the  removal  of  the  rafts  will  be  followed  by  a  large  steamboat  navi- 
gation of  the  stream.  The  principal,  if  not  the  main,  benefit  to  be  de- 
rived from  removing  the  obstructions  would  cx)nsist  in  the  reduction 
of  overflow. 

The  cost,  however,  of  removing  the  rafts  would  be  heavy,  and  as 
there  is  no  present  river  commerce  to  be  benefited  by  such  removal,  and 
as  the  value  of  the  prospective  river  commerce  is  exceedingly  doubt- 
ful, I  am  constrained  to  report  that  the  locality  is  not  at  present  worthy 
of  being  improved  by  the  United  States  Government. 
Very  respectfiilly,  your  obedient  servant, 

ChAS.  J.  AI.LEN, 

Major  J  Carps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 
(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[First  indoraement] 

U.  S.  Enoineeb  Office, 

Southwest  Division, 
New  Yorhj  December  27 y  1890. 
Eespectfully  forwarded  to  the  Chief  of  Engineers. 
The  opinion  of  the  district  officer  that  this  river  is  not  worthy  of  im- 
provement is  concurred  in. 

C.  B.  Comstock, 
Colonel  of  Engineers^  Bvt.  Brig.  €hn.j  U.  8.  A., 

Division  Engineer. 


LETTER  OF  MR.   W.   A.   UINKLE,   IKSPECTOR. 

Galveston,  Tex.,  December  X8, 1S90, 
Major:  According  to  letter  of  instructions  dated  November  29, 1890,  I  proceeded 
to  mouth  of  Colorado  Ri vor  and  made  examination  of  the  raft.    I  was  delayed  several 
days  in  my  departure  by  work  in  the  office  and  waitin<j  for  transportation. 

1  left  Galveston  December  9,  at  6:15  p.  m.,  per  steamship  Cumberlaitd,  and  arrived 
at  the  oyster  reefs  in  Matagorda  Bay  on  10th  at  2;30  p.  m.,  and  failing  to  get  trans- 
portation to  the  shore — the  town  of  Matagorda — ^remained  on  board  until  the  room- 
ing of  11th  and  landed  at  the  town  at  11  a.  m.  Arranged  for  team  to  go  up  to  the 
big  raft  on  following  morning,  and  securing  a  small  boat  and  two  oarsmen,  proceeded, 
in  company  with  Mr.  J.  H.  Selkirk,  county  treasurer  of  Matagorda,  to  the  first  raffc, 
some  5  miles  up  from  the  mouth  of  the  Colorado  River.  This  raft  is  in  a  narrow  part 
of  the  stream  about  75  to  100  feet  wide  and  about  150  to  200  feet  long. 

There  are  two  more  rafts,  1  and  8  miles  respectively,  above  the  first  one,  bnt  dark 
coming  on  I  did  not  see  them.  Mr.  Selkirk  infonus  mo  that  they  are  somewhat 
larger  than  the  one  I  saw,  but  not  exceeding  200  to  400  feet  in  length,  and  that 
from  there  up  the  river  is  clear  of  obstructions  for  several  miles.    On  the  moxniug  of 
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the  12th  I  started  with  the  team  for  the  head  of  the  big  raft,  about  17  miles  distant 
in  an  air  line.  This  raft  is,  as  well  as  I.  conld  judge,  about  4  miles  Ions  and  200  to 
300  feet  wide  and  25  to  50  feet  deep.  At  the  ''  Blnifs^'  near  the  head  of  raft<— «o  called 
from  the  banks  being  about  30  feet  above  the  water  before  the  raft  formed — I  found 
-die  timber  and  water  in  the  raft  about  3  feet  below  the  level  of  the  bank  and  seem- 
ingly of  recent  formation.  The  lower  end  6f  the  raft  is  in  more  or  less  detached  sec- 
tions, showing  a  natural  decay  of  the  timber. 

I  talked  to  a  number  of  farmers,  who  say  they  have  been  compelled  to  abandon  the 
laud  adjacent  to  the  river  and  move  back  on  the  higher  prairie  land.  I  saw  nimier- 
ous  places  on  the  prairie  where  the  overflow  had  crossed  to  the  adjacent  streams.  I 
saw  only  the  east  side  of  the  river,  but  am  informed  that  the  west  side  is  similar.  I 
should  judge  from  what  I  saw  that  there  is  from  1  to  2  miles  submerged  on  east  side 
of  the  river,  and  where  it  flows  across  over  the  two  part<6  of  the  high  prairie  even  10 
miles.    I  am  told  that  the  backwater  eoes  to  Wharton  and  beyond. 

I  think  the  removal  of  the  raffc  will  be  costly  and  diflicult,  and  an  easier  solution 
of  the  problem  would  be  to  cut  a  channel  around  it  on  the  west  side,  where  there  is 
a  chain  of  lakes  and  a  present  constant  current  with  a  depth  of  2  to  15  feet.  This 
chain  of  lakes  and  flow  of  water  between  is  obstructed  by  timber,  mostly  dead. 

To  make  the  river  navip^able  it  would  be  necessary  to  remove  a  great  number  of 
overhanging  trees,  in  addition  to  the  removal  of  the  rafts.  There  is  no  present  com- 
merce on  the  river,  as  it  is  entirely  blocked  by  the  raft.  I  could  get  no  data  of  the 
former  commerce  of  the  river,  except  that  the  boats  ascended  as  far  as  Elliott  Ferry 
and  transported  cotton,  etc.,  to  Matagorda,  21  miles  distant.  This  cotton  is  now 
hauled  to  the  town  by  teams,  a  tedious  job  when  the  roads  are  in  bad  order  from 
rains.    Mr.  D.  P.  Moore,  at  Elliott,  has  the  only  cotton  gin  I  saw  during  the  trip. 

I  am  indebted  to  Mr.  D.  P.  Moore  and  to  Mr.  J.  H.  Selkirk,  of  Matagorda,  for 
much  information  in  regard  to  the  river.  I  inclose  letters  from  those  gentlemen, 
also  a  sketch*  made  from  land  otlice  map  for  Matagorda  County.  The  light  blue  in- 
dicates the  submerged  land  during  overflow;  dark  blue,  the  chain  of  lakes  and  pres- 
ent flow  of  water,  blue  dots  show  where  cut  could  be  made  to  take  the  flow  of 
water,  red  dots  show  the  location  of  the  rafts.  The  entrance  to  the  Colorado  River 
is  said  to  have  about  2-feet  depth  of  water,  and  the  river  from  10  to  40  feet. 
Very  respectfully,  your  obedient  servant^ 

W.  A.  HiNKLE, 

Inspeoior, 

Maj.  Chas.  J.  Allen, 

Corps  of  Engine&rs,  U.  S.  A. 


LETTER  OF  MR.   J.   11.   SELKIRK,  COUNTY  TR>:ASURER. 

Matagorda,  Tex.,  Deoemher  15, 1890, 
Dear  Sir:  At  your  reouest  I  give  you  my  views  as  to  the  benefit  derived  from  the 
opening  of  the  Colorado  River  by  removing  the  raft  or  otherwise.  There  is  a  fine 
body  of  farming  land  lyiuflf  on  each  side  of  the  river,  and  which  overflows  fully  a 
mile  out  on  both  sides  and  for  a  distance  of  about  17  miles.  A  number  of  families 
have  had  to  move  out  on  the  prairie  on  account  of  this  overflow,  and  abandon  tJieir 
fine  farms  of  alluvial  soil  and  go  to  the  prairie.  This  raft  now  is  so  fiEir  up  (and 
every  year  getting  higher  up  and  worsej)  that  the  water  runs  over  into  Big 
Boggy,  a  creek  about  8  miles  from  Matagorda,  overflowing  its  banks  and  ruining  a 
nuinber  of  farms.  Also  doing  the  same  thing  with  Peyton  Creek,  about  15  miles  out, 
and  on  the  west  side  Wilson  Creek,  and  in  a  few  more  years  it  will  run  into  Caney 
Creek  and  destroy  some  of  the  finest  plantations  in  the  country;  then  the  towns  of 
Wharton  and  Columbus  will  suffer,  and  the  farming  interests  suffering  ftom  these 
overflows  will  be  immense.  Then  if  it  could  be  made  navigable  there  would  be  an 
immense  commerce  develoi^ed,  and  by  opening  it  up  it  would  regain  these  lands  and 
make  the  commerce,  besidcrs  what  is  already  there. 

I  hand  you  a  sketrJi*  ma<le  by  Mr.  D.  P.  Moore,  he  having  gone  over  the  ground; 
also  a  map*  of  the  county,  which  will  be  of  some  service  to  you  in  making  your 
report.  The  sketch  only  shows  the  upper  part  of  the  raft,  which  is  the  worst. 
There  are  several  small  rafts  below  and  nearer  the  mouth,  which  would  have  to  be 
removed  to  give  the  water  an  opening  to  the  bay,  which  I  think  would  not  cost 
much. 

•  Not  printed. 
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I  would  advise  doing  tli«  w<nk  before  thr  spring  rises,  aud  in  the  t\  iiit<'r,  a»  ILh 
weeds  and  undergrowth  are  dead  then,  while  in  the  summer  months  it  would  l>t)  a 
hard  matter  to  work  on  it. 
Trusting  you  will  make  a  favorable  report  on  the  same,  I  am. 
Yours  truly, 

J.  H.  Sklkhuc. 
Mr.  W,  A.  HiNKLE. 


LKTTER  or  MR.    D.    P.   MOORR. 

ELLiorr,  MATA(i(»Ri)A  CovNTi',  Tex.;  December  18^1890. 

Dear  Sir:  In  reply  to  your  intiuiry  as  to  past,  preBent,  or  probable  future  com- 
meree  of  the  Colorado  River  at  tnis  place  now  oUh  true  ted  by  rail,  will  say  that  I 
have  no  data  by  which  I  can  answer  iirst  part  of  question,  and  as  to  second,  owing 
to  complete  obstruction  by  raft,  there  is  no  traffic  whatever  on  this  river  now,  but 
with  the  removal  of  this  raft  aud  the  couKequent  redemption  from  overflow  of,  say, 
40,000  or  50,000  acres  of  alluvial  fanning  lands  in  this  coiuity,  which  lands  will  pro- 
duce 40  or  50  bushels  of  corn  and  three-fourths  of  a  bale  of  cotton  per  acre,  worth 
jHO  per  bale,  I  see  no  reason  why  a  commerce  amounting  to  $700,000  or  $800,000  per 
aununi  should  not  l>e  developed  at  once,  and  I  firmly  believe  that  such  would  be  the 
case  upon  the  removal  of  this  obstruction  to  navigation  and  the  redemption  of  the«e 
fine  lauds  from  overflow,  a  largt«  part  of  which  have  been  and  are  being  abandoned 
(m  this  a<'count.  This  does  not  include  any  part  of  the  produce  from  the  fine  fanning 
counties  of  Wharton  and  Colorado,  through  which  the  river  flows,  which  counties 
f<»rmerly  shipped  a  hirge  per  cent,  of  their  produce  this  way,  and  would  probably  do 
so  ngain  if  tne  river  was  open  to  navigation. 
I  am,  very  respectfully,  yours, 

D.  P.  Moore. 

Mr.  W.  A.  HiNKLE. 


U   10. 

PRELIMINARY   EXAMINATION   OF    ARANSAS    BAY,   TEXAS,   TO   REMOVE 

half-moi^n  reef;  and  of  st.  i'harles  ray,  texas,  with  a  view  of 
removin(*  obstructions  at  mouth  of  same. 

United  States  Engineer  Office, 

GaheHton,  Tex.,  ^fareh  24,  W9J. 

General:  I  have  the  honor  to  report  as  follows  in  reg^aixi  to  prelimi- 
naiy  examinations  of  the  followiug-nained  localities  in  Texas,  made  in 
eompliano^  with  sections  17  and  18  of  the  river  and  harbor  a^^t  of  (con- 
gress approved  September  19, 1890.  "Aransa«  Bay  to  remove  Half- 
Sloou  Reef,"  aud  "  St.  CharleH  Bay,  with  a  ^^ew  of  removing  obstnie- 
tions  at  mouth  of  same." 

These  localities  are  shown  on  United  States  Coast  Survey  Chart  No. 
109,  of  1884.  St.  Charles  Bay  is  an  arm  of  Aransas  Bay,  Texas,  and 
distant  about  20  miles  in  a  northerly  direction  from  Aransas  Pass, 
which  connects  Aransas  Bay  with  the  Gulf  of  Mexico.  The  improve- 
ment of  the  pass  is  in  the  hands  of  a  private  cori>oration. 

St.  Charles  Bay  is  about  11  miles  long  and  of  about  IJ  miles  aver- 
age width.  Thei^e  is  a  shoal  at  its  mouth  upon  which  the  ruling  depth 
at  mean  low  tide  is  about  2  feet,  the  niling  depth  in  the  bay,  for  a  dis- 
tance of  6  miles  from  its  mouth  being,  at  the  same  stage  of  wat<3r,  about 
4  feet;  beyond  that  distance  the  depth  decreases  somewhat. 

Hahf-Moon  Beef  is  directly  opi>osite  and  distant  about  3  miles  from 
the  mouth  of  St.  Charles  Bay,  being  separated  from  the  shoal  at  the 
mouth  of  the  bay  by  a  deep  i>ocket.  The  depth  of  water  on  the  reef 
varies  from  6  inches  to  about  4  feet  at  mean  low  tide,  according  to  the 
chart,  the  ruling  depth  being  probably  but  little  more  than  2  feet. 
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Betweeu  this  reef  and  Loug  Reef,  just  to  the  south  of  it,  there  appears 
a  narrow  pass  having  about  3|  feet  depth  of  water.  But  the  former 
reef  being  directly  in  the  path  of  vessels  boxmd  for  St.  Charles  Bay,  it 
and  the  shoal  at  the  mouth  of  the  latter  constitute  obstructions  to  the 
entrance  io  the  bay,  and  on  account  of  their  proximity  and  relation  to 
e^ch  other  have  to  be  considered  and  reported  upon  together. 

There  are  no  regular  freight-carrying  vessels  navigating  St.  Charles 
Bay.  The  vessels  that  navigate  the  bay  are  few  in  number  and  of 
small  size,  their  draft  being  from  IJ  to  2 J  ieet.  Their  business  consists 
generally  in  carrying  materials  to  the  farms  which  are  beginning  to 
occupy  both  shoves  of  the  bay.  As  farms  and  settlements  multiply,  the 
navigation  may  be  expected  to  increase,  though  to  what  extent  can  not 
now  be  stated  even  approximately. 

On  the  westerly  shore  of  Aransas  Bay  and  opposite  to  St.  Charles 
Bay  is  the  rapidly  growing  town  of  Eockport,  which  will  undoubtedly 
susUin  considerable  commerce  through  Aransas  Pass.  But  Half-Mooii 
Reef  is  entirely  beyond  the  path  of  vessels  pl,\ing  between  Rockport 
and  the  pass,  and  consequently  oilers  no  obstruction  to  that  commerce. 

I  am  unable  to  discover  any  reason  for  the  United  States  Government 
undertaking  an  improvement,  at  present  at  least,  at  St.  Charles  Bay 
and  Half-Moon  Reet;  and  am  therefore  of  opinion  that  these  localities 
should  not  be  classeil  as  worthy  of  im})rovement  by  the  General  Gov- 
ernment. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Jlfo/or,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  V.  >V.  A. 

(Through  Col.  C.  B.  Comstm-k,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 

[First  ln«l(»rs('irM'iit.] 

U.  S.  En(;inki:u  Offick, 

Southwest  Division, 
Xew  Yorl'^  March  30,  1891. 
Kesiiectfully  forwarded  to  the  Chief  of  Engineers. 
1  ('oncur  in  the  oj)ini<ni  of  the  local  engineer  that  these  places  are  not 
at  present  worthy  of  improvement  by  the  United  States. 

C.   B.   COMSTOCK, 

Colonel  of  Engineers^  Bvt.  Brig.  Oen.,  U.  S.  A., 

Division  Engineer. 
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Aberdeen,  Waeh.,  bridging  Cliehalis  River 
at 

Acts  of  Fifty-first  Congress,  second  session, 
affecting  Coit)»  of  Engineers 

Agate  Bay  Harbor,  Miuu.,  improvement  of. 

AEnapee  Harbor,  Wis.,  improvement  of 

Alabama  Kiver,  Ala.,  improvement  of 

Alabama  River,  Ala.,  up  to  Wetumpka,  ex- 
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Albemarle  Sound,  N.  C,  and  Norfolk  Har- 
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Allegheny  River.Pa.,  at  Sixth  street,  Pitts- 
burg, brideiug 

Allegheny  Kiver,  Pa.,  dam  at  Herr  Island, 
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Allegheny  River,  Pa.,  improvement  of 

Allouez  Bay,  at  Superior,  Wis.,  examina- 
tion of 

Alio  way  Creek,  !N.  J.,  improvement  of 
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Alsea  River,  Oregon,  examiuation  of 

Altamaha  River,  Ga.,  improvement  of 

Alton,  111., bridging  Mississinpi  River  at. . . 

Al vise  Creek,  Cal.,  examination  of 

Alviso  Harbor,  Cal..  examination  of 

Amesbnry,  Mass.,  bridge  across  Powow 
River  at 

Amite  River.  La.,  iinprovement  of 

Anaoostia  River.  {See  Eastern  Branch  of 
Potomac  River.) 

Annie  J.  Russell  (schooner),  removal  of 
wreck  of 

Apalaohioola  Bay,  FU.,  improvement  of 

Apalacbicola  River,  Fla.,  improvement  of. . 

Appomattox  River,  Va.,  improvement  of. . . 

Appoquiunimink  River,  Bel.,  improvement 

Approaches  to  Norfolk  Harbor,  Va.,  im- 
provement of 

Aqueduct,  Washington,  maintenance  and 
repair  of 

Aquia  Creek,  Va.,  improvement  of 

Aransas  Bay,  Tex.,  examination  for  removal 
of  Half-Moon  Reef 

Arkansas  River,  Ark.,  at  Dardonelle,  bridg- 
ing   

Arkansas  River,  Ark.,  Ind.  T.,  and  Sana., 
improvement  of 

Arkansas  River,  Ark.,  Ind.  T.,  and  Kans., 
removing  obstructions  in 

Arthur  Kill,  "S.  Y.  and  N.  J.,  Improvement 

Arthur,  Lake,  La#,  course  of  Mcmienton 
River  through,  examination  and  sui-voy  of. 

Ashlnud  Harbor,  Wis.,  improvement  of.... 

Ashley  River,  S.  C,  bridge  obatructing 

Ashley  River,  S.  C,  impn)vemcnt  of 
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Aatorlft,  Oregon,  wreck  in  Columbia  Birer 
near,  removal  of 

Atohafalaya  River,  La.,  to  Cottonport, 
Bayoa  oes  Glalsea  from,  examination  of.. 

Atlantic  City,  thoronghfare  between  Great 
Bay  north  of,  and  Cape  May,  K.  J^  ex- 
amination  of 

Angoata,  O*.,  bridge  obatmcting  Savao* 
nah  River  below 

Anguata,  Me.,  and  Waterville.  Me.,  Ken« 
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An  Sable  Harbor,  Mlcb.,  improvement  of. . 
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Bamegat  Bay  and  Great  Egff  Harbor  Bay, 
N.  J.,  soiina  between,  exammation  of. 


Bamegat  Inlet,  N.  J.,  removal  of  wreck  in  . . 

BamstabIe,Mas8.,  bridging  channel  between 
Little  Island  and  mainland  at  Osterville, 
in  town  of 

Barren  River,  Ky.,  operating  and  keeping 
in  repiU^r  lock  and  aamon 

Barthoiomew,Bayoa,  La.  and  Ark.,  improve- 
ment of 

Bath,  Me.,  Kennebec  River  at,  establish- 
ment of  harbor  lines  in 

Battalion  of  Engineers & 

Batteries,  construction  of 

Bay  JEtidge  Channel,  New  York  Harbor, 
In.  Y..  examination  of 

Bay  Riage  Channel,  New  York  Harbor,  N. 
Y.,  Improvement  of 

Bay  River,  N.  C  and  Pamlico  River,  N.  C, 
water  wav  between,  examination  of 

Bayou  Bartliolomew,  La.  and  Ark.,  improve- 
ment of 

Bayou  Black,  La.,  and  Bayou  Terrebonne, 
examination  for  connection  between 

Bayou  Black,  La.,  for  connection  between 
Calcasieu  Lake  and  Sabine  Lake,  examina- 
tion of 

Bayou  Bceuf.  La.,  improvement  of 

Bayou,  Buffalo,  Tex.,  improvement  of 

Bayou  Carlin,  La.,  examination  of 

Bayou  Castor,  La.,  examination  of 

Bayou,  Cedar,  Tex.,  improvement  of 

Bayou  Chevreuil,  La.,  examination  of 

Bayou  Cocodrle,  St  Landry  Parish,  La.,  ex- 
amination of 

Bayou  Courtableau,  La.,  improvement  of — 

Bayou,  Cypress,  and  lakes  oetween  Jeffer- 
son, Tex.,  and  Shroveport,  La.,  survey  of . 

Bayou  D'Ajrbonne,  La.,  iinprovement  of. 

Bayou  des  Glaises,  La.,  irom  Atchafalaya 
River  to  Cottonport,  examination  of 

Bayou,  Double,  Chambers  County,  Tex., 
mouth  of,  exambaation  of 

Bayou  La  Fourche,  La.,  improvement  of  — 

Bayou,  La  Grange,  Pla.,  improvement  of  j. . . 

Bayou  Ma9on,  La.,  improvement  of , 

Bayou  Manchao,  La^  improvement  of 

Bayou  Plaquemloe,  La.,  bridge  obstructing. , 

Bayou  Plaquemine,  La.,  improvement  of  — 

Bayou  Plaquemine,  La.,  securing  mouth  of, 
from  further  caving 

Bayou  Rondeway,  La.,  improvement  of. .... . 

Bayou,  Steele,  Miss.,  improvomentof. 

Bayou  Tecbe,  La.,  between  St.  Martinsville 
and  Port  Barre,  examination  of , 

Bajou  Teohe,  La.,  improvement  of 
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Bayou  Terrebonne,  La.,  and  Bayon  Black, 
examination  for  connection  between 

Bayou  Terrebonne,  La.,  between  Houma  and 
!thibodoaux,  examination  of 

Bayou  Terrebonne,  La.,  improveraoutof 

Bayou  Tigre,  La.,  examination  of 

BayouYermillion,  bay  and  passes,  La.,  exam- 
ination of 

Bayou  Vidal,  La.,  improvement  of^ 

Bayou,  "Washington,  Miss.,  improvement  of. 

Beaufort  Harbor.  N.  C,  improvement  of 

Beaufort,  N.  C,  andJ^ew  Berne,  If.  C,  water 
way  between,  improvement  of 

Beaufort,  N.  C,  and  New  River,  N.  C,  water 
way  between,  improvement  of 

Beaufort  River,  S.  C,  improvement  of 

Beaver  River,  Pa.,  movable  dam  in  Ohio 

.  River  near  mouth  of,  construction  of 

Bee  Tree  Shoals,  Ala.,  foot  of,  and  Chatta- 
nooga, Tenn.,  Tennessee  River  between, 
improvement  of 

Bee  Tree  Shoals,  Ala.,  Tennessee  River  bo- 
low,  improvement  of 

Belfast  Harbor,  Me.,  improvement  of 

Bellamy  River,  N.  H.,  improvement  of 

Ben  Hur  (tender),  removal  of  wreck  of 

Beujamin  Gartslde  (schooner),  removal  of 
wreck  of 

Berwick  Bay,  La.,to  Gulf  of  Mexico.exAmina- 
tionof 

Bickmore,  S.  S.  (schooner),  removal  of  wreck 


of. 


Big  Barren  River,  Ky .,  ahove  Bowling  Green, 
examination  of 

Big  Barren  River,  Ky.,  Green  River  above 
mouth  of^  examination  of 

Big  Black  River,  Miss.,  improvement  ot 

Big  Blackfoot  River,  Mont.,  mouth  of,  and 
international  boundary  line,  Clark  Fork  of 
Columbia  River  between,  examination  of. . 

Big  Hatchee  River,  Tenn.,  improvement  of. . 

Big  Sandy  River,  Levisa  Fork  of,  £y.,  im- 
provement of 

Big  Sandy  River,  Russel  Fork  of,  £y.,  ex- 
amination of 

Big  Sandy  River,  Tug  Fork  of,  91  and  95^ 


miles  above  Catlettabnrg,  Ky.,  bridging. 
3i£  Sandy  River,  Tug  Fork  of,  W.  \a.  anc 
fiy.,  improvement  of. , 
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Big'^ndv  River,  W.  Va.  and  Ky.,  improve- 
ment of .' 

Big  Sioux  River,  mouth  of,  and  north  line 
of  South  Dakota,  Missouri  River  between, 
examination  and  survey  of 

Big  Stone  Lake,  Minn.  andS.  Dak.,  examina- 
tion and  survey  of 

Big  Sunflower  River,  Miss.,  improvement  of. 

Bills  anthoriziug  oonstruction  of  bridges, 
examination  of 

Biloxi  Harbor,  Miss.,  improvement  of 

Black,  Bayou,  La.,  and  Bayou  Terrebonne, 
examination  for  connection  between 

Black,  Bayou,  La.,  for  connection  between 
Calcasieu  Lake  and  Sabine  Lake,  examina- 
tion of , 

Black  Lake  Harbor,  Mich.,  improvement  of. 

Black  River,  Ark.  and  Mo.,  improvement  of. 

Black  River,  Ark.  and  Mo.,  obstruction  of,  I 
by  logs,  and  injury  to  dam  on 

Black  River  Harbor,  Ohio,  improvement  of . . 

Black  River,  La.,  improvement  of I 

Black  River,  Mich.,  atPort  Huron,  improve-  I 
ment  of | 

Black  River,  Mich.,  mouth  of,  improvement  i 
of  ■ 


Black  River,  Mo.,  improvement  of 

Black  River,  N.  C,  improvement  of 

Black  River,  S.  Ct  below  Kingstree,  exami- 
nation of 

Black  River,  ^Va8h.,  examination  of 

Black  Rock  Harbor,  Conn.,  improvement  of. . 

Black  Warrior  River,  Ala.,  between  Tusca- 
loosa and  Danlela  Creek,  improvement  of. 
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Block  Itlaad,  R.  I.,  harbor  of  refa|;e  at 

Blae  Hill  Harbor,  Me.,  examination  of ■ 

Bluff  Creek,  Miaa.,  improvement  of 

Board  of  Engiueera,  The 

Boarda: 

On  examination  for  doep<wat«r  harbor 
on  Pacific  coaat  between  Pointa  Duma 

and  Capiatrano,  Cal 

On  examination  for  harbor  of  reftigo 

near  month  of  Delaware  Ba}* 

On  examination  for  nhip  canal  to  connect 

Lakes   Union,  WnHhinKton.  and  Sa- 

mamish  with  Pncrt  Sound.  Waah  — 

On  improvement  ot  HiulMon  River.  N.  Y 

On  improvement  of  Saoromento   and 

Featber  rivers,  Cal 


On  investigation  of  miningUubris  qaea- 
tion  in  Ciilifornia 


On  reexamination  of  Port  Orford  Harbor, 

Oregon \ 

On  survey  for  improvement  of  Wilming- 
ton Harbor,  Del 

On  valuation  of  channel  r  onstrueted  by 
Buffalo  Bayou  Ship  Chcnnel  Company 

in  Galveston  Bay,  Tex 

Bceuf,  Bayou,  La.,  improvement  of 

Bosuf  Hi  ver.  La.,  improvement  of 

Bogue  Chitto,  La.,  improvement  of 

Bogue  Falia.  La.,  improvement  of 

Bogue  Sound,  N.  C,  improvement  of 

Boquet  River,  N.  Y.,  below  Willsboro,  exam- 
ination of 

Boston  Harbor,  Mass.,  construction  oi  case- 

inates  at 

Boston  Harbor,  Mass.,  defense  of 

Boston  Harbor,  Mass.,  establishment  of  har- 
bor lines  in 

Boston  Harbor,  Mass.,  ininrovoment  of 

Bowling   Green,  Ky.,    Big  Barren  River 

above,  examination  of 

Brazos  River.  Tex.,  below  Waco,  examina- 
tion of 

Bnuos  Santiago  Harbor,  Tex.,  improvement 


of. 


Breakwaters : 

At  Gordon  LRnding,Lake  Champlain,Tt. 

At  mouth  of  Saco  River,  Me 

At  New  Havon.  Conn 

At  Rouse  Point,  Lake  ( 'haraplain,  N.  Y. . 
From  Mount  Desert  to  Porcupine  Island, 

Occupancy  of  and  in.iary  to,  by  corpo- 
rations or  individuals 

Breton  Bay,  Md.,  harlior  at,  improvement  of. 

Bridgeport  Harbor,  Conn., improvement  of. . 

Brid;:es,  examination  of  bills  authorizing 
construction  of 

Brid;;es  in  Yellowstone  National  Park,  oon- 
structiou  and  improvement  of 

Bridges  obstructiug  navigation 

Bridges  proposed  to  be  built  across  naviga- 
ble WKters.  examination  of  plans  and  loca- 
tions of 

Bridging  navigable  waters  of  United  States. 

Broad  Creek,  Md.,  examination  and  survey 
of 
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Broad  Creek  River.  Del.,  examination  of 

Broadkilu  River.  Del.,  improvement  of 

Bronx  River,  N.  IT.,  examination  and  survey 
of. 


Browns  Creek,  Sayville,  N.  Y.,  improvoment 
of 

Bruce  (bark),  removal  of  wreck  of 

Brunswick,  Ga.,  outer  bar,  examination  and 
survey  of 

Brunswick  Harbor,  Ga..  improvement  of. . . 

Bucklmunon  River,  W.  Vs..  improvement  of. 

Budd  Inlet,  Olynipia  Harbor,  ^^'ash.,  from, 
examination  ana  survey  of 

BnH'alo  Bayou  Ship  Clisnnel  Company,  val- 
u.itinn  of  channel  constructed  in  Galves- 
ton Bay,  Tex.,  by 

Buffalo  Bayou,  Tex.,  improvement  ot. 
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BafTalo  Harbor,  N.  Y.,  improvement  of 

BufRftIo  Harbor,  K.  Y.,  occopancy  of  north 

pier  at , . . 

Bufi'alo,  N.  Y.,  ship  channel  in  oonnectins 

waters  of  the  Great  Lakee  between,  Chi- 

caco  and  Dolutb,  examination  of 

Bnilaing  materials,  t^sts  of 

Buildings,  public,  D.  C,  improvement  and 

care  of 

Burlington  Harbor,  Vt.,  improvement  of 

Buttermilk  Channel,  New  York  Harbor,  N. 

Y.,  examination  of 

Buttermilk  Channel,  New  York  Harbor,  N. 

Y.,  improvement  of 


Cable  City  Bridge  Construction  Company, 
bridge  or,  across  Arkansas  River  at  Darda- 
nelle,  Ark 

Cable  railleries,  construction  of 

Cache  River,  Ark.,  improvement  of 

Cahaba  River,  Ala.,  improvement  of 

Calcasieu  Lake,  La.,  and  Sabine  Lake,  con- 
nection between,  via  Bayou  Black,  exami- 
nation of 

Calcasieu  River,  La.,  month  and  passes  of, 
imnro  Y  ement  of 

California,  investigation  of  mining-dftbrls 
ciuestion  in 

Caloosahatchee  River.  Pla.,  improvement  of. 

Calumet  Harbor,  HI.,  improvement  of 

Calumet  River.Ill.  and  Lad.,  improvement  of. 

Cambridge  Harbor,  Md.,  improvement  of. . . 

Camden,  Aik.,  Ouachita  River  above,  im- 
provement of 

Camden  Harbor,  Me.,  improvement  of 

Camden,  N.  J.,  establishment  of  harbor  lines 
at 


Camden,  N.  J.,  harbor  at^  improvement  of. . . 

Camden,   S.  C,  Wateree  River  between, 

and  Falls  of  the  Catawba;  and  bend  about 

4  miles  below,  examination  of 

Canals: 

Cascades  Canal,  Columbia  River,  Ore- 
gon, construction  of 

Coosa  River,  Ga.  and  Ala.,  operating 
and  care  of  locks  and  dams,  etc.,  on  . . 

Des  Moines  Rapids  Canal,  operating 
and  care  of 

Fox  River.  Wis.,  operating  and  care  of 
locks  and  dams  on 

Great  Kanawha  River,  "W.Va.,  operating 
and  care  of  locks  and  dams  on 

Green  and  Barren  rivers.  Ky.,  operating 
and  keeping  in  repair  loc^  and  dams 
on 

Illinois  and  Mississippi  Canal,  construc- 
tion of 

Illinois  River,  III.,  oi>erating  and  care 
of  La  Grange  Lock 

Kentucky  River,  Ky.,  operating  and 
keeping  in  repair  locks  and  dams  on. . 

Louisville  and  Portland  Canal,  Ky.,  op- 
erating and  care  of 

Monongahela  River,  operating  and  care 
of  Locks  and  Dams  Nos.  8  and  9 

Monongahela  River,  purchase  of  Lock 
and  i>am  No.  7 

Mouon^hela  River,  purchase  of  Lock 
and  Dam  No.  6 

Muscle  Shoals  Canal,  Tennessee  River, 
operating  and  care  of 

Muskingum  River,  Ohio,  operating  and 
care  of  locks  and  dams  on 

Porta^  Lake,  Mich.,  with  Lake  Superior 
and  Keweenaw  Bay,  purchase  of  canals 
connecting  

St.  Clair  Flats  Canal,  Mich.,  improve- 
ment of 


St.  Clair  Flats  Canal,  Mich.,  operating 
and  care  of. 
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St.  Mark's  Falls  Canal,  Mich.,  operating 
ondcareof 
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CanapiUit  Chumel,  Man.,  Examination  and 

survey  of 

Cananle  Bay,  N.  T..  improvement  of 

Cane  Rlv«r,Laiezaminatien  of 

Caney  Fork  River,  Tenn.,  improvement  of  . . 
Cape  Ann,  ICaas.,  harbor  of  refuge  at  Sandy 

Cape  Charlea  city  Harbor,  Ta.,  and  ap- 
nroaohea  by  Chenton  (Cherrystone)  Inlet, 
Improvement  of 

Cape  Fear,  North  Kast  River,  N.  C,  improve- 
ment of 

Cape  Fear  River.  K.  C,  above  Wilmington, 
improvement  of 

Cape  Fear  River,  N.Cat  and  below  Wil- 
mlnjrton,  improvement  of 

Cape  May  and  Great  Ray  north  of  AUantio 
City,  In .  J.,  thoroaghtare  between,  exam- 
ination of 

Cape  May  City,  K.  J.,  examination  for  break- 
water at  

Capistrano  Point  and  Point  Duma,  Cal., 
deep-water  harbor  on  Pacifle  coast  between, 
exam  ination  for 

Carlin.  Bayon,  La.,  examination  of 

Carquinea  Strait,  Cal.  {See  Karquinee 
Strait.) 

Carthage,  Miss.,  and  Edinbnrg,  Misa.,  Pearl 
River  lietween,  improvement  of 

Carthage,  Hiss.,  ana  Jackson,  Miss.,  Pearl 
River  between,  improvement  of 

Cascades  Canal,  Colombia  River,  Oregon, 
construction  of 

Casemates,  constrnotion  of 

Castor,  Bayon,  La.,  examination  of 

Catawba.  Falls  of  the,  and  Camden,  Watoree 
River,  S.  C,  between,  examination  of 

Catlettsburg,  Ky.,  bridging  Tag  Fork  of 
Big  Sandy  River,  91  and  95}  miles  above . . 

Cedar  Bayoa,  Tex.,  Improvement  of 

Cedar  Keys,  Fla.,  Boat  or  Number  Four 
Channel  north  and  weatof,  examination  of. 

Cedar  Keys,  Fla..  harbor  at,  improvement  of. 

Cedar  River  Harbor,  Mich.,  improvement  of. 

CeruUns  (schooner),  removal  of  wreck  of . . . 

Champlain,  Lake,  Narrows  of,  N.  Y.  and  Vt., 
improvement  of. 

Champlin  Creek,  N.  Y.,  examination  of 

Channel  between  Staton  Island  and  New 
Jersey,  Improvement  of 

Channel  in  Back  Cove,  Portland,  Me.,  im- 
provement of 

Channel  in  connecting  waters  of  the  Great 
Lakes  between  Chicago,  Duluth,  and  Buf- 
falo, examination  of 

Channel  north  and  west  of  Cedar  Keys,  Fla., 
examination  of , 

Charleston  and  South  Side  Bridge  Company, 
bridge  of,  across  Great  Kanawha  River, 
W.Va 

Charleston  Harbor,  S.  C,  construction  of 
casemate  at 

Charleston  Harbor,  S.  C,  improvement  of . . . 

Charleston  Harbor,  S.  C,  removal  of  wreck 
in  South  Channel  across  bar 

Charleston,  W.Ya.,  bridgingGreat  Kanawha 

River  at 

.  Charlevoix  Harbor,  Mich.,  improvement  of. 
'  Charlevoix,  Mich.,  bridging  Pine  Lake  near 

Charlotte  Harbor,  Fla.,  examination  of 

Charlotte  Harbor,  Fla.,  improvement  of 

Charlotte  Harbor,  N.  Y..  iraproveraent  of 

Charts  of  northern  and  northwestern  lakes, 
Tjrinting  and  distribution  of 

Chatham  Harbor,  Maas.,  improvement  of. . . 

Chattahoochee  River,  Ga.  and  Ala.,  be- 
tween West  Point  and  If^anklin,  exami- 
nation of 

Chattahoochee  River,  Ga.  and  Ala.,  improve- 
ment of 

Chattanooga,  Tenn.,  and  foot  of  Bee  Tree 
Shoals,  Ala.,  Tonneaseo  River  between, 
impro  vemeu  t  o  f 
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Chattanooga,  Tenn.,  Tennessee  River  above, 
Improvement  of 

Chattanooga,  Tenn.,  Tennessee  Bl  ver  below, 
improvement  of 

Cheat Klver^W. Va., Improvement  of 

Cheboygan  Harbor,  Mien.,  Improvement  of . 

Chefnncte  Hiver,  La.,  improvement  of 

Chehalis  River,  wash.,  below  Montesano, 
examination  and  sarvey  of 

Chehalis  River,  Wash.,  between  Aberdeen 
and  Cosmopolis,  bridffing 

Chehalis  River,  Wash.,  improvement  of 

Chenton  Inlet,  Cape  Charles  City  Harbor, 
Ya.,  and  approaches  by,  improvement  of. 

Cherrystone  Inlet,  Cape  Charles  City  Har- 
bor, Va.,  and  approaches  by,  improve* 
ment  of 

Chesapeake  Bay,  harbor  of  refiige  at  Lynn- 
haven  Bay,  foot  of,  Ya.,  examination  and 
survey  for 

Chesapeake  Bay,  removal  of  wreck  in 

Chester  River,  Md.,  from  Cmmpton  to 
Jones  Landing,  improvement  of 

Chester  River,  Md.,  removal  of  wreck  in 
Jackson  Creek 

Chevreuil,  Bavou,  La.,  examination  of 

Chicago  and  North  Michigan  Railroad  Com- 
pany, bridge  of,  across  Pine  Lake,  Mich.. 

Chicago  and  Xforth- Western  Bailwav  Com- 
pany, bridges  of,  across  Chicago  River,  HI . 

Chicago  Harbor,  111.,  establishment  of  har- 
bor lines  in ^.... 

Chicago  Harbor,  HI.,  improvement  of 

Chicago,  HI.,  bridee  of  city  of,  obstructing 
Chicago  River  at  Canal  street 

Chicago,  HL,  bridging  North  Branch  of  Chi- 
cago River  near  Kinsie  street 

Chicago,  HI.,  ship  channel  in  connecting 
waters  of  the  Great  Lakes  between.  Da- 
lutli,  and  Buffalo,  examination  of 

Chicago  River,  HI.,  at  Canal  street,  Chi- 
cago, bridge  obstructing 

Chicago  River,  HI.,  near  Kinzie  street, 
Chicago,  bridging  North  Branch  of 

Chickahominy  River,  Ya..  between  Holly 
Landing  and  Long  Bridge,  examination 
of , 

Chickahominy  River.  Ya.,  improvement  of. 

Chiokasahay  Kiver,  Miss.,  improvement  of. . 

Chief  of  Engineers,  office  of  the 

Chincoteague  Bay,  Ya.,  and  Delaware  Bay, 
at  or  near  Lewes,  Del.,  water  way  be- 
tween, improvement  of 

Chippewa  River,  Wis.,  including  Yellow 
Banks,  improvement  of 

Chippewa  River,  Wis.,  survey  for  reservoirs 
at  sources  of 

Chitto,  Bogus,  La.,  improvement  of 

Choctawhatchee  River,  Fla.  and  Ala.,  im- 
provemen  t  of 

Choptank  River,  Md.,  improvement  of 

Christians  Point,  West  Galveston  Bay, 
Tex.,  from,  examinatioh  and  survey  of . . . 

Clackamas  Rapids,  Oregon,  Willamette 
River  at,  examination  and  snrvev  of 

Clarendon,  Ark.,  and  Lower  White  River, 
examination  and  survey  of 

Clark  Fork  of  Columbia  River,  Wash.. 
Idaho,  and  Mont.,  between  international 
boundary  line  and  mouth  of  Big  Black- 
foot  River,  examination  of 

Clark  River,  8.  C,  improvement  of 

Clarke,  Lewis  and,  River,  Oregon,  exami- 
nation and  survey  for  snagging 

Clay  County,  Mo.,  bridging  Missouri  River 

Clearwater  River,  Idaho,  about  11  miies 
above  Le wiston,  bridging 

Cleveland  Harbor,  Ohio,  improvement  of . . . 

Clinch  River,  Tenn.,  improvement  of 

Clinton  and  UHnois  Bridge  Company, 
bridge  of,  across  Mississippi  River  at 
Clinton,  Iowa 
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Clinton  Harbor,  Conn.,  improTemont  of 

Clinton.  Iowa,  ban  north  of  Little  Koek 
Island,  in  Misaissippi  Kiver  near,  exami- 
nation and  aurvey  for  removal  of 

Clinton,  Iowa*  bridging  Missisaippi  Kiver 


Clinton  Biver,  Micb.,  improvement  of 

Clubroot  River,  N.  C,  improvement  of 

Coal  Bank  Slougb,  Coos  County,  Oregon, 

bridging 

Coai^ok  Bay,  N.  C,  improvement  of  . 


Coaater  Harbor  Island,  K.  I.,  cove  and  water 

way  near,  improvement  of 

Coobeoo  River,  K.  H.,  improvement  of 

Cooodrie,  Bayon,   St.  Landry  Parisb,  La., 

examination  of 

Collins  Crossing,  N.C.,  and  Roberts  Landing, 
l^.C,  White  Oak  Kiver  between,  examina- 
tion of 

Colorado  River,  Aria.,  between  Yuma  and 

Eldorado  Canyon,  examination  of 

Colorado  River,  Tex.,  examination  for  re- 
moval of  raft  at  moiitb  of 

Columbia.  Department  of  the,  report  of  act- 
ing engineer  officer  on  operations  in 

Columbia,  La.,  bridging  Ouachita  River  near 
Columbia  River,  Oregon  and  Wash.: 

Bridging,  near  \  ancouvcr,  Wash 

Construction  of  canal  at  Cascades,  Ore- 
gon   

Examination  and  survey  of,  betwoen 
mouth  of  Willamette  Kiver,  Oregon, 

and  Vancouver.  Wash 

Examination  ana  survey  of  Columbia 
and  Willamette  rivers  below  Portland, 

Oregon 

Examination  of,  between  Astoria  and 

Woods  I^andinff,  Oregon,  for  snagging 

Examination  of  channel  fVom.  to  head  ot 

Youngs  Bay,  Oregon 

Examination  of  Clark  Fork  of.  Wash., 
Idaho,  and  Mont.,  between  interna- 
tional boundary  line  uid  mouth  of  Big 

Blackfoot  River 

Gauging , 

Improvement  of,  between  head  of  Rook 
Island  Rapids  and  foot  of  Priest  Rapids , 
Improvement  of  Columbia  and  Willa- 
mette rivere  l>cl«w  Portland,  Oregon.. 

Improvement  of  mouth  of 

Improvement  of  Upper  Columbia  River. 

Removal  of  wreck  in , 

Columbus,  Miss.,  and  Demopolis,  Ala.,Tom- 
bigbee  River  between,  improvement  of — 

Columbas  (tug),  wreck  of 

Commission  on  survey  of  Wilmington  Har- 
bor, Del 

Commission  on  valuation  of  channel  con- 
structed by  BufliUo  Bavou  Ship  Channel 

Company  in  Galveston  Bav,  Tex 

Compton  Creek  and  Shoal  llarbor,  N.  J., 

improvement  of 

Conecuh  River,  Ala.,  improvement  of 

Congaree  River,  S.  C.  improvement  of 

Conneaut  Harbor,  Ohio,  examination  and 

survey  of 

Connecticut  River  above  Hartford,  Conn., 

improvement  of 

Connecticut  River  below  Hartford,  Conn., 

examination  of , 

Connecticut  River  below  Hartford,  Conn. 

improvement  of 

Contimtiiia  Creek,  N.  C,  improvement  of. . . 
Contingencies  of  rivers  and  lisrbors,  exam- 
inations, surveys  and,  estimates  for 

Coos  Bay  and  Harbor,  Oregon,  entrance  to, 

improvement  of 

Coos  Bay,  Oregon,  examination  and  survey 

or  upper  lianwr 

Coos  Bay,  Roseburg  and  Eastern  Railrosd 
and  Xuvigntiou  Comjiany,  ]»ridge  of,  across 

Coal  Bank  Slongh,  Oregon 

Coos  County,  Oregon,  bridging  Coal  Bank 
Slough 
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CooM  lUrer  between  Rome,  Gm.,  and  East 
Tennessee,  Virginia  and  Georgia  Raili*oad 
Bridge,  improvement  of 

Coosa  River  between  Wetnmpka,  Ala.,  and 
East  Tennessee,  Virginia  and  Georgia 
Railroad  Bridge,  Improvement  of 

Coosa  River,  Ga.  and  Ala.,  improvement  of . 

Cooaa  River,  Ga.  and  Ala.-,  operating  and 
care  of  canals  and  other  works  of  navi- 
gation on 

Coquille  City,  Oregon,  and  Myrtle  Point 
CfoqniUe  River  between,  exuuiuation  and 
sur%'ey  of 

Coquilto  River,  Oregon,  between  Coquille 
City  and  Myrtle  l^nt,  examination  and 
survey  of 

Coquille  Riviar,  Oregon,  improvement  of . . 

Cornwall.  N.  Y.,  Moodna  River  (Murderers 
Creek)  and  Hudson  River  at,  examination 
and  survey  of 

Corps  of  Engineers,  battalion  of 

Corps  of  Engineers,  laws  of  Fifty-first  Con- 
gress, second  session,  affecting 

Corps  of  Engineers,  oificers  of 

Corps  of  Engineers,  recommendations  as  to 
examinations  for  promotion  of  officers  of. . 

Corps  of  Engineers,  statement  showing 
rank  and  duties  of  officers  of 

Corsica  Shoal,  Mich.,  at  lower  end  of  Lake 
Huron,  near  St.  Clair  River,  examination 
of 

Corvallis,  Oregon,  Willamette  River  near, 
examination  and  survey  of 

Cos  Cob  or  Mlamus  River,  Conn.,  examina- 
tion and  survey  of 

Cosmopolis,  Wash.,  bridging  Chchalis 
River  at 

Cottonport,  La.,  to  Atchafalava  River, 
Bayou  dee  Glaises  from,  examination  of. . 

Council  Bluffii,  Iowa,  bridging  Missouri 
River  at..... .*..* 

Courtableau,  Bayou,  La.,  improvement  of  ^^ 

Courtland,  Va.,  Nottoway  River  below,  ex- 
amination of , 

Cove  near  Coaster  Harbor  Island,  R.  I.,  im- 
provement of 

Covington,  Ga.,  to  Ocmnlgee  River,  Yellow 
River  from,  examination  of 

Cowlitz  River.  Wash.,  improvement  of 

Crane  Creek,  va.,  examination  of , 

Creel  Bay,  Devil  Lake,  N.  Dak.,  examina- 
tion of 

Crooked  River,  Wash.,  examination  of 

Crookston,  Minn.,  Red  River  of  the  North 
and  tributaries  above,  examination  and 
survey  of , 

Cross-over  Light  and  Sist«r  islands,  K.  Y., 
shoal  in  St.  Lawrence  River  between,  im- 
provement of 

Crumpton,  Md.,  and  Jones  Landing,  Cfies- 
ter  River  between,  improvement  of 

Cumberland  River,  Tenn.  and  Ky. : 

Improvement  of , 

Iinj>rovementof,  above  mouth  of  JeUico 

Creek,  Ky 

Improvement  of,  above  Nasliville,  Tenn . 
Improvement  of,  below  Nashville.  Tenn. 
Improvement  of  South  Fork  of,  Ky 

Cumberland  Sound,  Ga.  and  Fla,,  improve- 
ment of  , 

Current  River  below  Van  Burcn,  Mo.,  exam- 
ination of 

Currituck  Sound,  N.  C,  improvement  of 

Currituck  Sound.  N.  C,  water  way  between 
Norfolk  Harbor,  Va.,  and  Albemarle 
Sound,  N.  C  through,  improvement  of. . . 

Curtis  Bay,  Patapsco  River,  Md.,  from 
Craighill  channel  to  sugar  refinery 
wharves  at  examination  of 

Cuttyhunk  and  Neshawana  islands,  Mass., 
Canapitslt  Channel,  between,  examina- 
tion and  survey  of. , 

Cypress  Bayou  and  lakes  between  Jefler- 
■on,  Tex.,  and  Shreveport,  La.,  survey  of. 
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D«Um,  Tex.,  Trinity  Sivcr  below,  exami- 
nation of 

Dam,  Allegheny  River,  Ta.,  at  Hcrr  laland, 
oolutraclion  of 

Bam,  Ohio  River,  at  Davit  Islanil,  operat- 
ing  and  care  of 

Dam,  Ohio  River,  near  mouth  of  JBeaver 
River,  Pa^  constmction  of 

Damt  and  locTcs.    {Sss  Locks  and  Damn.) 

Daniels  Creek  and  Tnscalooaa,  Ala.,  Black 
Warrior  River  between,  improvement  of. 

D'Arbonne,  Bayon,  La.,  improvement  of — 

DardaneUe,  Ark.,  bridging  Arkansas  River 
at 

Darlen  Harbor,  Ga.,  improvement  of. 

Davids  Island,  N.  Y.,  sea  wall  and  embank- 
ment at...-. .» 

Davis  Island  Dam,  Ohio  River,  operating 
and  care  of 

Debris,  mining,  qnestion  in  California,  in- 
vestigation or 

Deep  luver.  Wash.,  examination  of 

Deep-water  harbor  on  Pacific  coast  between 
Points  Duma  and  Capistrano,  Cal.,  exam- 
ination for 

De  Grasse,  Sylvia  (ship),  removal  of  wreck 
of. 

Delaware  Bay: 

Constraclion  of  iron  pier  near  Lewes, 

Del 

Examination  for  harbor  of  refuge  for 

deep-draft  Teasels  near  month  of 

Improvement  of  ice-harbor  at  head  of, 

Del 

Improvement  of  water  way  between 
Chlncoteaguo  Bay,  Va.,  and,  at  or 

near  Lewes,  Del 

Removal  of  wrecks  in 

Delaware  Breakwater,  Del.,  harbor  at,  im- 
provement of 

Delaware  River  at  Philadelphia,  Pa.,  and 
Camden,  K.  J.,  establishment  of  harbor 
lines  in 

Delaware  River,  Pa.  and  K.  J.,  improve- 
ment of 

Delaware  River,  removal  of  wrecks  ftt)m. . , 

Demopolis,  Ala.,  and  Columbus,  Miss.,  Tom- 
bigbee  River  between,  improvement  of.  -. 

DemopoUs,  Ala.,  Tombigbee  River  below, 
improvement  of 

Department  of  the  Columbia,  re])ort  of  act- 
ing engineer  officer  on  operations  in 

Department  of  the  Platte,  report  of  acting 
engineer  officer  on  operations  in 

Departments,  military,  estimates  for  sur- 
veys and  roconnaiB.sances  in 

Departments,  military,  reconnaissances  and 
explorations  in 

Depot,  engineer 

Des  Allemands,  Lake,  La.,  and  points  near 
Yacherle,  etc.,  bayous  Chevreuil  and  Ti- 
gre  between,  examination  of 

Des  Oiutes  River,  Wash.,  Olympia  Harbor 
to  mouth  of,  examination  and  survey  of  - . 

Des  GlaiacB,  Bayou,  La.,  fWim  Atcharalaya 
Ri vftr  to  Cottonport,  examination  of 

Des  Moines  Rapius  and  Illinois  River,  Mis- 
sissippi River  between,  improvement  of.. 

Des  Moines  Rapids  and  Minneapolis,  Mis- 
sissippi River  between,  improvement  of . . 

Des  Moines  Rapids  canal  and  dry  dock,  op- 
erating and  care  of 

Des  Moines  Rapids,  Mississippi  River,  im- 
provement of 

Detroit  River,  Mich.,  American  channel  of, 
examination  of 

Detroit  River,  Mich.,  improvement  of 

Devil  Lake,  K.  Dak.,  exsminntion  of 

Dickinson,  Frederick  W.,  «t  al.,  bcidge  of, 
in  Barnstable,  Mass 

Distribution  of  charts  of  northern  and  north- 
western lakes 
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District  of  Colambia,  iinprovemont  and  oare 
of  pnblic  baildiD£8  and  groands 

District  of  Columbut,  water  supply  ot 

Division  engineers 

Division  of  the  Missouri,  report  of  en^ueer 
officer  on  operations  in 

Division  of  tne  Pacific,  report  of  acting  engi- 
neer o^cer  on  operations  in 

Divisions,  En^neer 

Divisions,  military,  reconnaissances  and  ex- 
ploration H  in 

Doboy  and  Sapelo,  Ga.,  Inside  ronte  be- 
tween, examination  and  survey  of 

Double  Bayou,  Chambers  County,  Tex., 
moutb  of,  examination  of 

Dozier  Bridce,  Va.,  West  Neck  Biver  to 
and  bevon(L  examination  of 

Drum  Inlet,  N.  C,  examination  of 

Dry  dock  at  St  Marys  Falls  Canal,  Mieli .... 

Dry  dock,  Des  Moines  Bapids,  operating  and 
care  of 

Dublin,  6a.,  bridging  Oconee  River  near — 

Duck  Creek,  Del.    (See  Smyrna  River.) 

Duck  Island  Harbor,  Conn.,  improvement  of 

Duluth  Harbor,  Minn.,  and  adjacent  waters, 
establishment  of  harbor  line»  in 

Duluth  Harbor,  Minn.,  improvement  of 

Duluth,  Minn.,  ship  channel  in  connecting 
waters  of  the  Great  Lakes,  between,  Chi- 
cago and  Buffalo,  examination  of 

Duma,  Point,  and  Point  Capistrano,  Cal., 
deep-water  harbor  on  Pacific  coast  be- 
tween, examination  for 

Duncan  Falla,  Ohio,  bridge  obstructing 
Muskingum  River  at 

Dunkirk  Harbor,  N.  T..  improvement  of 

Duties  of  oflicera  of  Corps  of  Engineers, 
statement  showine 

Dnwamish  River,  Wash.,  examination  of. . . 

Duwamish  River,  Wash.,  near  Seattle, 
bridging 

D' Waraish  River,  Wash.,  examination  of . . 

D'Wamish  River,  Wash.,  near  Seattle, 
bridging 


K. 


Eagle  Harbor,  Mich.,  Imnroveraent  of 

East  Chester  Creek,  N.  Y.,  improvement  of 

East  Omaha,  Kebr.,  bridging  Missouri 
River  at 

East  River,  N.  Y.,  establishment  of  harbor 
lines  in 

East  River,  N.  Y.,  removing  obstructions 
from 

EsAt  Tennessee,  Virginia  and  Georgia  Rail- 
way bridge  and  Rome,  Ga.,  Coosa  River 
between,  improvement  of 

East  Tennessee,  Virginia  and  Georgia  Rail- 
way bridge  and  wetnmpka,  Ala.,  Coosa 
River  between,  Improvement  of 

East  Tennessee,  Virginia  and  Georgia  Rail- 
way Company,  bridge  of,  obstructing 
Tennes.Heo  River 

EaHtem  Branch  of  Elizabetli  River  and 
Lynn  Haven  Bay,  Va.,  water  way  be- 
tween, examination  of 

Eastern  Branch  of  Potomac  Riter,  D.  C, 
examination  and  survey  of ' 

Eastern  Branch  of  Potomac  River,  D.  C,  | 
improvement  of j 

Echo  Harbor,  New  liochelle,  N.  Y.,  im- 
provement of 

Engartown,     Mass.,    Marthas     Vineyard,  | 
inner  harbor  at,  improvement  of 

Edinburg  and  Carthage,  Miss.,  Pearl  River  I 
between,  improvement  of 

Ediato  River,  S.  C,  improvement  of 

Edward  J.  Gay  (steamboat),  removal  of 
wreck  of 

Effingham  County,  Ga.,  bridging  Savannah  I 
River  in I 

Eldorado  Canyon  and  Yuma,  Ariz.,  Colo-  I 
ndo  Blver  between,  examination  of > 
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Elisabeth  River,  N.  J.,  improvement  of 

£li£abotta  River,  V«.,  Eastern  Branch  of, 
and  Lynn  Haven  Bay,  Va.,  water  way  be- 
tween' examination  of 

Elizabeth  River.  Va.,  WeHtem  Branch  of, 
examination  of 

EIizal>ethport,  X.  J.,  removal  of  wreck  at  . . . 

Elk  River,  Md.,  improv«nneut  of 

Elk  River,  W.  Va.,  examination  for  im- 
provement of.  by  locks  and  dsims 

Elk  River,  AV.  Va.,  improvement  of 

Elk  Rivpr,  W.  Va.,  obHti-uctiona  in 

Ellen,  Mary  (schooner),  removal  of  wreck 

of : 

Engineer  Depot 

Engineer  Divisions 

Engineer  School,  United  States 

Engineers,  Battalion  of 

Engineers,  Cliief  of,  office  of  the 

Engineers,  Corps  of,  laws  of  Fiffcy-flret  Con- 
gress, second  session,  afl'ecting 

Engineers,  Corps  of,  officers  of 

Engineers,  Corps  of,  recommendations  as  to 

examinations  for  promotion  of  officers  of. 
Engineers,  Corps  of,  statemoot  showing  rank 

and  ditties  ot  officers  of 

Engineers,  Divi-slon 

Engineers,  The  Board  of 

Erie  Harbor,  Pa.,  improvement  of 

Erie  HarlMjr,  Pa.,  Presque  Isle  Peninsula, 

preservation  and  protection  of 

Escambia  River,  Fla.,  improvement  of 

Essex  River,  Mass.,  examination  and  survey 

of 

Evansville,  Ind.,  and  mouth  of  Green  River, 

Ky.,  Ohio  River  between,  examination  of . . 

Examinations  and  surveys 

Examinations  for  promotion  of  officers  of 

Corps  of  Engineers,  recommendations  as  to . 
Examinations,  surveys,  and  contingencies 

of  rivers  and  harbors,  estimates  for 

Explorat  ions 

Explosives,  tests  of 

F. 

Eairlee  Creek,  Md^  improvement  of 

Fairport  Harbor,  Ohio,  improvement  of 

Falia,  Bogue,  La.,  Improvement  of 

Falls  of  Ohio  River,  Indiana  Chute,  improve- 
ment of 

Falls  of  Ohio  River,  Louisville,  Ky.,  im- 
provement of 

Falls  of  St  Anthony,  Minn.,  Mississippi 
River  above,  improvement  of 

Farmer,  Ky.,  antl  West  Liberty,  Licking 
River  between,  improvement  of 

Feather  River,  Cal.,  Board  on  improvement 
of 

Feather  River,  Cal.,  improvement  of 

Feather  River,  Cal.,  investigation  of  mining- 
d6bris  question 

Fergus  Falls,  Minn.,  Red  River  of  the  Xorth 
and  tributaries  above,  examination  and 
survey  of 

Fernandina,  Tla.,  and  Savannah,  Ga.,  inside 
rout*  between,  examin.ition  and  survey  of. 

Fishing  Creek,  N.  C,  improvement  of 

Fish  ways  at  Great  Falls,  Potomac  River, 
erection  of 

Five  Mile  River  Harbor,  Conn.,  improve- 
ment of 

Flint  Ri  ver,  Ga.,  improvement  of 

Florence,  Ala.,  bridge  obstructing  Tonnes- 
see  River at  

Florida  Central  and  Peninsular  Railroad 
Company,  bridge  ot,  obstructing  Trout 
Creek,  Flsi 

Flushing  Bay,  K".  T.,  improvement  of 

Fond  du  Lac,  Minn.,  and  Grass^y  Point,  St. 
Louis  River  between,  examination  and 
survey  of 

Forked  jDcer  River,  Tenn.,  improvement  of  . 
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Forstor,  Frederick  P.,  et  al.,  bridge  of,  in 
Barnstable,  MaAs 

Fort  Benton,  Mont.,  awX  Sioux  City,  Iowa, 
Missouri  River  between,  examination  and 
survey  of 

Fort  Marion,  Fla.,  repair  and  preservation 


of. 


Fort  Monroe,  Va.,  beach  protection,  water 
supply,  and  sewerage  system  at 

Fort  Niagara,  N.  Y.,  protection  of  site  of 

Fortifications 

Fortifications,  estimates  of  appropriations 
for]892-'93 

Fortifications,  i>rotectiou,  X)reaorvation,  and 
repair  of 

Fortifications,  sites  for 

Fourclie  River,  Avk.,  improvement  of 

Fox  River,  Wis.,  improvement  of 

Fox  River,  Wis.,  operating  and  core  of  locks 
and  dams  on 

Francis  £.  Hallock  (scliooner),  removal  of 
wreck  of 

Frankfort  Harbor.  Micb.,  improvement  of . . , 

Frankfort,  Ky.,  bridge  obstructing  Ken- 
tucky Riverat 

Franklin,  Ala.,  and  West  Point,  Ga.,  Chat- 
tahoochee River  between,  examination  of. . 

French  Broad  River,  Tenn.,  improvemi'ut  of . 

Fulton.  Ark.,  Ked  Kiver  above,  improve- 
ment of 

Fulton  County,  Ky.,  and  Lake  County, 
Tenn.,  Mississippi  River  between,  exam- 
ination of 

Fulton,  Miss.,  and  Vienna,  Ala.,  Tombigbee 
River  between,  improvement  of 

Fulton,  Mii(9.,  and  walker  Bridge,  Miss., 
Tombigbee  Rivei:  between,  improvement  of 
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436 
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213 
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Galleries,  cable,  construction  of 

GiUveston  Bay,  Tex.,  ship  channel  in,  im- 
proveraen  t  oV 

Galveston  liay,  Tex.,  valuation  of  channel 
eonstruct^dby  Butlalo  Bayou  Ship  Chan- 
nel Corai»any  in 

Galveston  Harbor,  Tex.,  entrance  to,  im- 
provement of 

Galveston  (West)  Bay,  Tex.,  fhjm  Christians 
Point,  for  reopening  channel  throngh 
West  Bay,  examination  and  survey  of 

Gartside,  fSeivJauiiu  (schooner),  removal  of 
wreck  of 

Gasconade  Kiver,  Mo.,Jmprovement  of 

Gauging  Columbia  River,  Oregon  and  Waah. 

Gaucing  Mississippi  River  and  its  principal 
tributaries 

Gauging  Mississipid  River  at  or  noav  SL 
Paul,  Minn 

Gauley  River,  W.  Va.,  improvement  of i 

Gay,  Edward   J.  (steamboat),  removal  of  I 
wn»ck  of ' 

Gay  Head  Light,  removal  of  wreck  near j 

Gen.  W.T.  Sherman  (schooner),  removal  of  . 
wreck  of 

Geueral  Let*  (Mtearoer),  removal  of  wreck  of.' 

(Jeorgetown  Harbor,  S.  C,  improvement  of. .  | 

(Jilchrist,  Loo  (elevator),  removal  ai'\^Teck  of ' 

Glai.scs,  Bayou  des.  La.,  from  Atchafalaya 
River  to  Coitoup<»rt.  examin.it ion  of ...'..., 

Glen  Cove  Harlwr,  N.  Y,.  improvement  of . . .. 

Gloucester  Ilaibor,  Mn.HH.,  improvonieut  of.  .1 

Groat  Island,  Newport  Har!)or,  R.  I.,  exam- 
ination of  spit  at  sotith  end  of ' 

Golden  Eagle  (sc'Ikmhut),  removal  of  wreck  of  I 

Goose  Rapid.s,  Re<l  River  of  the  North,  Minn, 
and  N.  Dak.,  examination  for  construction 
of  lo<'k  and  dam 

Gordon  Landing,  I^^ke  Champlain,  Vt.,  | 
breakwater  at 

Go.shen  ('reek,.X.  iT.,  examination  and  sur- 
vey of ' 

Governors  Island,  N.  Y.,  sea  walls  at | 
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OowanuA  Bay  channel,  TSew  York  Harbor, 
N.  Y.,  examination  of 

Gowanns  Bay,  N.  Y..  improvement  of 

Grand  Haven  Harbor,  Mirh  ..improvement  of. 

Grand  Lake,  La.,  course  of  Mermenton  River 
tlironffh,  examination  and  survey  of 

Grand  fibiraia,  Mich.,  harbor  of  refuge  at, 
improvement  of 

Grand  Marais,  Minn.,  harbor  at,  improve- 
ment of 

Grand  Bapids,  Mich.,  Grand  Kivor  below, 
examination  and  survey  of 

Grand  River,  Mich.,  below  Grand  Rapids, 
examination  and  survey  of 

Grand  River,  Ohio,  below*  Richmond,  exami- 
nation and  survey  of 

Grand  Trunk  Railway  Company,  bridge  of, 
'obstructing  channel  to  Back  Cove,  Port- 
land, Me 


Grass  River,  N.  Y..  improvement  of 

Grassy  Point,  Minn.,  and  Fond  du  Lac, 
St  Louis  River  between,  examination  and 
survey  of 

Grays  Harbor  and  Bar,  Wash.,  examination 
and  survey  of 

Grays  Harbor,  Wash.,  bridging  Johns  River 
near  conrtuence  with 

Grays  River,  Wash.,  exauituation  and  sur- 
vey of 

Great  Bay,  N.  J.,  examination  for  harbor  of 
refuge 


Groat  Bav,  N.  J.,  north  of  Atlantic  City  and 
CapeMi^,   * 
nation  ox. . 


,  thoroughfare  between,  oxomi- 


Great  Chazy  River,  N.  Y.,  improvcniont  of. 

Great  Egg  Harbor  Bay  and  Bamegat  Bay, 
N.  J.,  sound  between,  examination  of 

Great  Falls,  Mont.,  and  canvon  next  below 
Stubba  Ferry,  Missouri  ^iver  between, 
examination  and  survey  of 

Great  Falls,  Mont.,  and  Sioux  City,  Iowa, 
Missouri  River  between,  improvement  of. 

Groat  Falls,  Potomac  River,  eriM;tion  of  fish- 
ways  at 

Great  Kanawha  River,  W.Va.,  at  Charleston, 
bridging 

Great  Kanawha  River,  W.  Va.,  deposit  of 
refuse  in 

Great  Kanawha  River,  W.  Va.,  improve- 
ment of 

Great  Kanawha  River,  W.  Va.,  operating 
and  care  of  locks  and  dams  on 

Great  Lakes,  printing  and  distribution  of 
charts  of 

Great  Lakes,  ship  channel  in  connecting 
waters  of  the,  between  Chicago,  Duluth, 
and  Buffalo,  exauiinatiun  of 

Great  Lakes,  survey  of 

Great  Pedee  River,  S.  C.  improvement  of  . . 

Great  Sodus  Bay,  K.  Y.,  narbor  at,  improve- 
ment of 

Groat  Wicomico  River,  Va.,  examination  of. 

Green  Bay  Harbor,  Wis.,  improvement  of . . 

Green  Jacket  Shoal,  Providence  River,  R. 
I.,  removal  of 

Green,  Maria  (schooner),  removal  of  wreck 
of 


Green  River,  Ky.,  above  month  of  Big  Bar- 
ren River,  examination  of 

Green  River,  Ky.  (below  Lock  Ko.  1),  at 
Spottsville,  bridge  obstructing. 


Gn»en  River,  Ky.,  mouth  of,  and  Kvans- 
ville,  Ind.,  Ohio  River  between,  examina- 
tion of 

Green  River,  Ky.,  operating  and  keeping 
in  repair  locks'  and  damn  on 

Greenbrier  River,  W.  Va.,  and  Wilson 
Creek,  Va.,  New  River  between  mouths 
of,  improvement  of 

Greonport  Harbor,  X.  Y.,  improvement  of . . 

Greenwich  Bn y,  R.  P.,  improvement  of 

Grosse  Pointe  Channel,  Micb.,  improve- 
ment of 
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Groands,  public,  D.  C,  improvement  and 
care  of 

Ounter  Creek  at  Gnntersville,  Ala.,  exami- 
nation of 

Gunteiayille,  Ala.,  Giinter  Creek  at,  exami- 
nation of 

Qayandptte  River,  W.  Ya.^  improvement  of. 


Habersham  (steamer),  removal  of  wreck  of. . 

Haokensack,  If.  J.,  and  Newark  Bav,  Hack- 
ensack  River  between,  examination  and 
survey  of ■ 

Hackensack  River,  N.  J.,  examination  and 
survey  of 

Half-Moon  Reef,  Aransas  Bay,  Tex.,  ex- 
amination for  removal  of. 

Hallock,  Francis  £.  (schooner),  removal  of 
wreck  of 

Hamilton,  111.;  slongh  in  Mississippi  River 
at,  examination  of f . 

Hampton  Creek  and  Bar,  Ya.,  impi-ovement 


3007 


of. 


Hampton  Roads,  Ya.,  construction  of  case- 
mate at  

Hampton  P^ads,  Ya.,  defense  of , 

Handkerchief  light-ship,  removal  of  wreck 

near 

Harbor  and  river  improvements 

Harbor  lines,  establishment  of 

At  Duliith,  Minn.,  St.  Louis  Bay,  Supe- 
rior Bay,  and  adjacent  waters,  Minn. 

and  Wis 

AtLnbeo,  Me 

At  New  (JastlejDel 

At  San  Pedro,  Wilmington  Harbor,  Cal. 

In  Astoria  Harbor,  Oregon 

In  Boston  Harbor,  Mass 

In  Chicago  Harbor,  111 

In  Humboldt  Bay,  Cal 

In  Kennebec  River  at  Bath,  Me 

In  New  York  Harbor  and   a^yacent 

waters 

In  port  of  Philadelphia,  Pa 

In  Portage  Lake,  Mich 5 

In  St.  Augustine  Harbor,  Fla 

In  San  Francisco  Harbor  and  adjacent 

wat«rs,  Cal 

Harbor  lines  in  Portage  Lake,  Mich.,  resur- 

vey  and  relocation  of 

Harbors  and  rivers,  examinations,  surveys, 

and  contingencies  of,  estimates  for 

Harbors  of  refnge: 

At  Block  Island,  R.  I 

At  entrance  of  Sturgeon  Bay  Canal,  Wis. 

At  Grand  Marais,  Mich 

At  Hyannis,  Mass 

At  Little  Harbor,  N.  H 

At  Lynnhaven  Bay,  Ya.,  examination 

and  survey  for 

At  Milwaukee  Bay,  Wis 

At  Nantucket,  Mass 

AtPointJudith,  R.  I , 

At  Portaire  Lake,  Mich 

At  Sand  Seach,  Lake  Huron,  Mich 

At  Sandy  Bay,  Cape  Ann,  Mass 

At  Stoninston,  Conn , 

Near  moutii  of  Delaware  Bay,  examina- 
tion for 

Harlem  River,  N.  T.,  at  l&5th  street  and  Mo- 
Comb  Dam  Rood^ew  York  City,  bridging 

Harlem  River,  N.  Y.,  improvement  of 

Harlowe  River,  N.  C,  improvement  of 

Harmar,  Ohio,  bridge  obstruoting  Muskin- 
gum River  at 

Harraseeket  River,  Me.,  improvement  of . . 
Hartford,  Conn.,  (Connecticut  River  above, 

improvement  of 

Hartford,  Conn.,  Connecticut  River  below, 

•xamination  of. 

Hartford,  C^nn.,  Connecticut  River  below, 
improvement  of 
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Havre  de  Grarc.  Md.,  Sasqaebanna  River 
above  aud  lielow,  improvement  of 

Havre  de  Gruro,  Md.,  Sitaqnehanna  River 
above,  examinni  ion  and  Hwrvey  of 

Hay  Lake  Channel, St. Marys  River, Mich., 
improvement  <»f 

Hell  Gale  and  EaHt  River,  K.T.,  removing 
obstniotionH  from 

Herr  iMland  Dam,  Allegheny  River,  Pa., 
construction  of 

Hiawasseo  Ulver,  Tenn.,  improvement  of. . . 

Hinfl^ham  Harbor,  Mass..  improveimMit  of.. 

Hulfand  Harbor,  Mich.,  improvement  of 

Holly  Landing  and  Lontj  Bridge.,  Va.,  Chiok- 
ahominy  Kivor  betwwn,  ex;uiiinationof .. 

Holmes  River,  Fla.,  iinprovciuent  of 

Hoiima,  La.,  and  ThilxHleanx,  Bayou  Tcrre 
Bonne  between,  examination  of 

HoU8at4mic  Rivor,  Conn.,  improvement  of . . 

Houj*ton,  Central  Ai'knuHas  and  Northern 
Railroad  Comi>any,  bridge  of,  across  Little 
River,  La 

Houston,  Central  Arkansas  and  Northern 
Railroad  Company,  bridge  of,  across  Oua- 
chita River,  La 

Houston,  Central  Arkansas  and  Northern 
Railroad  Company,  bridge  of,  across  Re<l 
River.  La 

Hudson  Harbor,  Wis.,  examination  of 

Hudson  River,  N.  Y.,  at  Moodna  River(Mur- 
derera  Creek),  Cornwall,  examination  and 
survev  of 

Hudson  River,  N.  Y..  at  New  York  City, 
bridginc : 

Hudson  River,  N.  Y.,  Board  on  improve- 
ment of 

Hudson  Rivor,  N.  Y.,  improvement  of 

Hudson  River,  N.  Y.,  licenses  for  use  of 
piers,  etc.,  in 

Hiimboldt  Bay,  Cal.,  establishmefit  of  har- 
bor lines  in 

Humboldt  Harbor  and  Bay,  Cal.,  improve- 
meut  of 

Huntington  Bridge,  Idaho,  and  Seven  Devils 
Mining  District,  Up^ier  Snake  River  bo- 
tween.'ex.omination  and  survey  of 

Huntinijton  Harlwr,  N.  Y.,  improvement  of. 

Huron  Harbor,  Ohio,  impro^  ement  of 

Huron,  Lake.  Corsica  Shoal,  Mich.,  at  lower 
end  of,  exiunination  of 

Huron,  Lake,  harbor  of  refuge  at  Sand  Beach, 
Mich 

Hyannis,  Masa.,  harbor  of  refuge  at 

Hyannia,  Mass.,  removal  of  wreck  in  harbor 
at 

I. 

Ice-harbors : 

At  head  of  Delaware  Bay,  Del 

At  Marcus  Ilook,  Pa 

At  mouth  of  Mu.Hkingnm  River,  Ohio. . . 

At  New  Castle,  Del 

Illinois  and  Mississippi  Canal,  construction 

of 

Illinois  River,  in.: 

Examination  and  survey  of,  below  La 

Salle 

Improvement  of 

Improvement  of  Mississippi  River  be- 
tween Dos  Moines  Rai)ids  and 

Improvement  of  Mississippi  River  be- 
tween Ohio  River  and 

Operating  and  care  of  I^a  Orange  Lock  . 
Increasing  water  supjily  of  Wasliington,  1).  C 
Indian  River,  Fla.,  Detwe<m  Titusville  and 

Jupiter  Inlet,  examination  of.  i 

Indiana  (Umte,  Falls  of  Ohio  River,  improve- 
ment of 

In,iury  to  and  occupancy  of  imblic  works  by 

cor]>oration8  or  individuals 

Inspection  of  improvement  of  South  Pass  of 
Mi8sissipi)i  River 
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Inter-State  Bridf^e  and  Street  Railwav  Com- 
pany, bridf^e  of.  across  Missouri  Biver  at 

Cooncil  Bluffs.  Iowa 

Ipswich  River,  Mass.,  improvement  of 

Isle  Marthe  (ship),  removal  of  wreck  of 

J. 

Jackson  Creek,  Chester  Rtver,  Md.,  removal 
of  wreck  in 

Jackson,  Miss.,  and  Carthage,  Miss.,  Pearl 
Kiver  between,  improvement  of 

Jackson,  Miss.,  Pearl  River  below,  im- 
provement of 

Jacksonville  and  Sanford,  Fla.,  St.  Johns 
River  between,  examination  of 

Jamaica  Bay  and  Long  Beach  Inlet,  N.  Y., 
water  way  between,  examination  and 
survey  of 

James  River,  Va.,  improvement  of , 

Jefferson,  Tex.,  and  Shreveport,  La.,  Cy- 
press Bayou  and  the  lakes  between,  sur- 
vey of 

Jekyl  Creek,  Ga.,  improvement  of , 

Jellioo  Creek,  Ky.,  Cumberlaod  River 
above  month  of,  improvement  of 

Johns  River,  Wash.,  near  oonHuence  with 
GraysHarbor,  bridging 

Jones  Landing,  Md.,  and  Crumpton,  Ches- 
ter River  between,  improvement  of 

Josiah  Whitehouse  (schooner),  removal  of 
wreck  of 

Jnpiter  Inlet  and  Titnsville,  Fla.,  Indian 
River  between,  examination  of 

K. 

Kansas  City,  bridging  Missouri  River  about 
8.6  miles  above 

Kansas  City  Terminal  Railwav  Company, 
bridge  oi,  across  Missouri  River  near 
Quindaro,  Kans 

Kansas  River,  Kans.,  bridging  Missouri 
River  near  mouth  of 

Karq nines  Strait,  Cal.,  modification  of  har- 
bor llnert  on  south  flhore  of 

Karquines  Strait,  Cal.,  survey  of 

Kaskaskia  River,  111.,  improvement  of 

Kennebec  River,  Mo.,  at  Bath,  establish- 
ment of  harbor  lines  in 

Kennebec  River,  Me.,  from  Waterville  to 
Augusta,  examination  and  survey  of 

Kennebec  River,  Me.,  improvement  of 

Kennebunk  River,  Me.,  improvement  of 

Kenosha  Harbor,  Wis.,  iniprovemunt  of  ... . 

Kentucky  River,  Ky.,  at  Frankfort,  bridge 
obstructins;. 


431 

35    631 
231 


131 
220 
219 
195 


1201 


Kentucky  River,  Kj.,  improvement  of  ...-., 

Kentucky  River,  iCy.,  operating  and  keep- 
ing in  repair  locks  and  dams  on 

Kewaunee  Harbor,  Wis.,  improvement  of . . 

Keweenaw  Bay  and  Portage  Lake,  Mich., 
purchase  of  cannl  between 

Keweenaw  Point,  Mich.,  purchase  of  canals 
aorrms 

Key  West  Harbor,  Fla.,  north  we.'it  entrance, 
improvement  of 

Kcyport  Harbor,  N.  J.,  improvement  of 

Kingston  Harbor,  Mass.,  examination  and 
survey  of 

Kiogstree,  S.  C,  Black  River  below,  exam- 
ination of 

Klaskuine  River,  Wash.,  improvement  of . . 
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306 
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17 
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188 
104 


47    CSo 


170 
419 


1234 


1800 


1797 
1795 
1666 


1556 


1188 


1673 


1001 


1435 


1610 


La  Fayette,  Ind.,  and  Terre  Haute.  Wa- 
bash River  between,  exaniiiiatioii  »f 29S 

La  Fourche,  Bayou,  La.,  impnivenienl  of i  224 

La  (irange  Bayou.  Fla.,  improvement  of I  200 

La  Grange  Locic,  Illinois  liiver,  III.,  opera- 
ting and  care  of I  833 
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Lalce  Arthar,  L^.,  course  of  Mermenton 
River  through,  Gxaminatlonajid  sun-oy  of. 

Lake  Champlain,  Narrows  of;  K.  Y.  and 
Vt.,  improvement  of 

I>ake  County,  Tenn.,  and  Fultou  County, 
Ky.,  MiaaiBsippi  River  between,  oxamiiui- 
tionof 

Lake  des  Allomimds,  La.,  and  points  near 
Yacherie,  etc.,  bayous  Chevretiil  and  Xlgro 
between,  examination  of 

Lake  Huron,  Corsica  Shoal.  Mioh.,  at  lower 
end  of,  examination  of 

Lake  Huron,  harbor  of  ref  age  at  Sand  Beach, 
Mich 

Lake  Monroe,  Fla.*  St.  Johns  River  above, 
exam  ination  of , 

Lake  Fontchartrain,  La.,  shoals  in,  near 
Rigolets,  examination  of 

Lake  Samamish,  Wash.,  ship  canal  to  con* 
nect  Paget  Sound  with,  exaifiination  for. . 

Lake  Superior,  purchase  of  canals  connect- 
ing Portage  Lake,  Mich.,  with 

Lake  Superior  Ship  Canal  Railway  and 
Iron  Compa&y  Canal,  purchase  of 

Lake  €nion,  Wash.,  ship  canal  to  connect 
Puget  Sound  with,  examination  for 

Lake  Washington,  Wash.,  ship  canal  to  con- 
nect Puget  Sound  with,  examination  for.. 

Lakes,  Great,  ship  channel  in  connecting 
waters  of  the,  between  Chicago,  Boluth, 
and  Buffalo,  examination  of 

Lakes,  northern  and  northwestern,  prhiting 
and  distribution  of  charts  of 

Lakes,  northern  and  northwestern,  survey 
of. 


Larchmont  Harbor,  K.  T.,  improvement  of  . 

La  Salle,  111.,  Illinois  River  below,  exami- 
nation and  survey  of 

La  Trappe  River,  Md.,  examination  and 
survey  of 

Laws  orFifty-flrst  Congress,socond  session, 
affecting  Corps  of  Engineers 

Leaf  River,  Miss.,  improvement  of 

Leavenworth  and  Platte  County  Bridge 
(Company,  bridge  of,  across  Missouri 
River  at  Leavenworth,  Kans 

Leavenworth,  Kans.,  bridging  Missouri 
River  at 

Leavenworth,  Kans.,  Missouri  River  fh>m 
old  mouth  of  Platte  River,  Little  Point, 
to  a  point  opposite,  examination  of 

Lee,  G^eral  (steamer),  removal  of  wreck  of. 

Lee  Slough,  Fia.,  improvement  of 

Leo  Gilchrist  (elevator),  removalof  wreck  of. 

Levisa  Fork,  Big  Sandy  River,  Ky.,  im- 
provement of 

Lewes,  Del.,  construction  of  iron  pier  in 
Delaware  Bay  near 

Lewes,  Del.,  Delaware  Bay  at  or  near,  and 
Chincoteague  Bay,  Ya.,  water  way  be- 
tween, improvement  of 

Lewis  and  Clarke  River,  On^gon,  examina- 
tion and  survev  for  snagging 

Lewiston,  Idaho,  bridging  Clearwater  River 
about  11  miles  above 

Licking  River,  Ky.,  between  Farmer  and 
West  Liberty,  improvement  of 

Linchester  River,  Md.,  examination  of 

Little  Egg  Harbor  Bay  and  Inlet,  K.  J., 
examination  for  harbor  of  refuge  at 

Little  Harbor,  N.  H.,  harbor  of  refuge  at . . . 

Little  Island,  Mass.,  bridging  channel  be- 
tween mainland  at  OstervUle  and,  Barn- 
stable, Mass 

Little  Kanawha  River,  W.  Va.,  improve- 
ment of 

Little  Narragansott  Bay,  Watch  Hill  Cove, 
R.  I.,  examination  of 

Little  Pedee  River,  S.  C  improvement  of. . . 

Little  Pigeon  River,  Tenn.,  below  Sevier- 
ville,  exiiminatiou  of 

Little  Platte  River,  Mo.,  old  month  of,  to  a 

?oint    opposite    Leavenworth,  Missouri 
Uver  from, examination  of , 
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Page. 
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Part  VI. 


Little  Point,  Missouri  River  from  old  mouth 
of   Platto  River  at,  to  a  point  opposite 

Ijcavcnwortb,  examination  of. . , 

Little  Red  River,  Ark.,  improvement  of 

Little  River,  La.,  bridging 

Little  River,  Mo.  and  Ark.,  improvement  of. 

Little  Rook  Island,  Mississippi  River,  near 

Clinton,  Iowa,  examination  and  survey 

for  removal  of  bars  north  of 

Little  So<lu8  Bay,  K.  Y.,  harbor  at,  improve- 
ment of 

Little  Tennessee  River,  near  Kiles  Ferry, 

Tenn.,  bridge  obstructing 

Locks  and  dams : 

Coosa   River.  6a,  and  Ala.,  operating 

and  care  of  locks  and  dams,  etc.,  on 

Fox  River.  Wis.,  operating  4ind  care  of 

locks  ana  dams  on 

Great  Kanawha   River,  "NV.  Va.,  oper- 
ating and  care  of  locks  and  dams  on. 
Green  and  Barren  rivers.  Ky.,  operating 
and  keeping  in  repair  locks  and  dams 

on 

Illinois  River.Ill.,  oi>erating  and  oareof 

La  Grange  Look 

Kentucky  River.  Ky.,  operating   and 

keepins  in  repair  locks  and  dams  on. . 

Mononnuicla  River,  operating  and  care 

of  locks  and  dams  Nos.  8  and  9 

Monongahela  River,  purchase  of  Lock 

and  Dam  No.7 

Monongahela  River,  purchase  of  Lock 

and  Dam  No.6 

Muskingum  River,  Ohio,  operating  and 

care  of  locks  and  dams  on 

Lockwood's  Folly  River,  N.  C,  improvement 

of 

Long  Beach  Inlet  and  Jamaica  Bay,  N.  Y., 
water  way  between,  examination  and  sur- 
vey of ,, 

Long  Bridge  and  Holly  Landing,  Ta.,  Chick- 
ahominy  River  between,  examination  of. . . 
Louisville  and  Kaahville  Railroad  Company, 
bridge  of,  obstructing  Kentucky  River, 

Louisville  and  Portland  Canal,  Ky.,  operat- 
ing and  care  of 

Louisville,  Ky.,  Falls  of  Ohio  River  at,  im- 
provement of 

Louisville,  St  Louis  and  Texas  Railroad 
Company,  bridge  of,  obstructing  Green 
River,  Ky 

Lo  wer  Willamette  River,  Oregon,  bdo  w  Port- 
land, improvement  of 

Lubeo  Channel,  Me.,  examination  of 

Lubec  Channel,  Me.,  improvement  of. 

Lubec,Me.,  establishment  of  harbor  lines  at. . 

Ludington  Harbor,  Mich.,  improvement  of . . 

Lumber  River,  K.  C.  and  S.  C,  improvement 
of 

Lynn  Harbor,  Mass.,  improvement  of 

Lvnn  Haven  Bay  and  eastern  brunch  of 
Rlisabeth  River,  Va.,  water  way  between, 
examination  of 

Lynn  Haven  Bay,  near  Cai>e  Henry, at  foot  of 
Chesapeake  Bay,  Va.,exiunluation  and  snr- 
vej-  for  harbor  of  refuge  at 

IVI. 

Machodoo  Creek,  Upper,  Va.,  examination 
of 

Mackey  Creek,  N.  C,  improvement  of 

MuQon,  Bayou,  La.,  improvement  of 

Macon,  Dublin  and  Savannah  Railroad  (Com- 
pany, bridge  of,  across  Oconee  Rlvc'r  Ga. . . 

Maiden  River,  Mass.,  examination  of . '. 

Manasqnan  (Squan)  River,  N.  J.,  improve- 
ment of 

Manat^^e  River,  Fla.,  improvement  of 

Manchnc.  Bayou,  La.,  improvement  of 

Manchester  Harbor,  Mass.,  improvement  of. . 

Manistee  Harbor,  Mich.,  ijnprovement  of .. 
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Hanistiqne  HarVor,  Mich.,  Improvement  of . 

Manitowoc  Harbor,  WiD.,  improyement  of. . 

Manoldn  River,  Md.,  improvement  of 

Mapa,  eetimatea  for  publication  of 

Maps,  military  and  other 

MarctiB  Hook^  Pa.,  ico-harbor  at,  improve- 
ment of 

Maria  Green  (nchooner),  removal  of  wreck  of. 

Marietta  and  North  Georgia  Railway  Com- 
pany, bridge  of,  obstructing  Little  Ten- 
neaaee  River 

Marietta,  Ohio,  bridge  obstructing  Muskin- 
gum River  at 

Marion,  Fort,  Fla.,  repair  and  preserva- 
tion of 

Marquette  Harbor,  Mich.,  improvemioit  of. . 

Marquette  Harbor,  Mich.,  survey  at 

Marinas  Vineyard,  inner  harbor  at  Edgar- 
town,  Mass.,  improvement  of 

Marthas  Vineyard,  Menemsha  Bight,  Mass., 
examination  and  survey  of 

Mary  £Uen  (scliooncr),  removal  of  wreck  of. 

Mary  H.  Rhoades  (schooner),  removal  of 
wreck  of 

Mattaponi  River,  Va.,  improvement  of 

Mattawan  Creek,  ^.  J.,  improvement  of 

Mattituck  Ray,  Suffolk  County,  K.  ¥.,  ex- 
amination for  breakwater  at 

Maurice  River,  K.  J.,  impit>voment  of 

May,  Cape.    (See  Cape  May.) 

McCoinb  Dam  Rcidge,  New  York,  N.  T., 
bridge  to  replace 

McKeesport,  Pa.,  bridging  Toughiogheny 
River  at 

McMinnville.  Oreson,  Yamhill  River  below, 
examination  and  survey  of 

Mediator  (steamer),  removal  of  wreck  of 

Memphis  Harbor,  Tenn.,  examination  of 

Menemsha  Bight,  Marthas  Vineytfrd,  Mass., 
examination  and  sui-vey  of 

Menomonee  Harbor,  Mich,  and  Wis.,  im- 
provementof 

Menomonee  River,  Mich,  and  Wis.,  Im- 
provement of 

Mermentou  River,  La.,  and  tributaries,  ex- 
amination and  survey  of 

Merrimao  River,  Mass.,  improvement  of 

M.  £.  Tremble  (schooner),  removal  of  wreck 
of 

Miamus  River,  Conn.,  examination  and  sur- 
vey of 

Michigan  City  Harbor,  Ind.,  improvement  of. 

Miles  City,  Mont.,  Tongue  River  near,  ex- 
amination of 

Milford  Harbor,  Conn.,  improvement  of. 

Military  departmcnta,  eatimates  for  surveys 
and  rectmnaissimces  in 

Military  divisions  and  departments,  recon- 
nnissances  and  explorations  in 

Military  mai>8 

Milwaukee  Bay,  Wis.,  harbor  of  refuge  at . . 

Milwaukee  Harbor,  Wis.,  improvement  of. . 

Min^o  Creek,  S.  C,  improvement  of 

Minin^-d^bris  question  in  California,  in- 
vestigation of 

Minneapolis,  Minn.,  and  Dea  Moines  Rap- 
ids, Mis-sissippi  River  between,  improve- 
ment of 

Minnesota  Point,  at  Superior,  Wis.,  im- 
provement of 

Minnesota  River,  Minn.,  improvement  of .. . 

Minncwanken  Shoals,  Devil  Lake,  N.  Dak., 
examination  of 

Mispillion  CJreek,  Del.,  improvement  of 

Mispillion  River,  Del.,  examination  and  sur- 
vey of 

Mississippi  Canal,  Illinois  and,  construction 
of 

MissisRippi  River : 

Bridging,  at  Alton,  Hi 

Bridjiiug,  at  St.  Paul,  Minn 

Brid-^iug,  at  Winona,  Minn 

JJridg^inii,  near  Clinton,  Iowa 
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Missiseippi  River — Continnocl. 

Exaiiiiiiatiou  and  niirvey  for  removal  of 
bam  north  of  Little  Kock  Island,  near 
Clinton,  Iowa 

Examination  and  survey  to  determine 
ell'ect  of  back  water  at  Clarendon, 
Ark.,  and  Ix>wer  White  Kiver 

Examination  of,  at  Memphis  Harbor, 
Tenn 

Examination  of,  at  Warsaw,*  HI 

Examination  of,  fh>m  Lake  Connty, 
Tenu.,  to  Fulton  Connty,  Ky.,  north 
and  west  of  Keolfoot  Lake 

Examination  of  Alongh  at  Hamilton,  111 . 

Gauging,  and  its  priucipal  tributaries. . . 

Gauging,  at  or  near  St.  Paul,  Minn 

Improvement  of,  above  Falls  of  St.  An- 
tuony,  Minn 

Improvement  of,  between  Des  Moines 
Kapids  and  Illinois  River 

Improvement  of,  l^etween  Minneapolis 
and  Des  Moines  Rapids 

Improvement  of,  between  Ohio  and  Illi- 
nois rivers  

Improvement  of  Des  Moines  Rapids 

iniprovement  of,  etc.,  between  Ohio 
River  and  Head  of  the  Passes  (re- 
port of  Mississippi  River  Commis- 
sion)   • 

Inspection  of  improvement  of  South 
Pass  of 

Operating  snag  boats  and  dredge  boats 

on  Upper '. 

»        Removing  snags  and  wrecks  fh>m 

Reopening    willow   Slough,    or   some 


otner  channel  from  Quincy  Bay  to. 
iters  of^. . 


Reservoirs  at  headwaters 

Survey  for  re-servoii-s  at  sources  of 

Mississippi  River  Commission,  Veport  of 

Missouri,  Division  of  the,  report  or  engineer 

officer  on  operations  in , 

Missouri  River : 

Bridging,  between  Council  Blufb,  Iowa, 

and  East  Omaha,  Nebr 

Bridging,  between  Leavenworth,  Kaos., 

and  Phitt«  Count}',  Mo 

Bridging,  near  mouth  of  Kansas_River, 
between  Wyandotte  County, 
andClay  County,  Mo 


Bridging,  near  Quindaro,  Kans.,  abont 

8.6  miles  above  Kansas  City 

Examination  and  survey   oV,  between 
canyon  next  below  Stubbs  Ferry  and 

Great  Falls,  Mont 

Examination  and  survey  of,    between 
mouth  of  Big  Sioux  River  and  north 

line  of  South  Dakota 

Examination  and  survey  of,  between 
Sioux  City,  Iowa,  and  Fort  Benton, 

Mont 

Examination  of,  at  Weston,  Mo 

Examination   of,  fh>m   old   mouth   of 
Platte  River,  Little  Point,  to  point 

opposite  Leavenworth,  Kans 

Improvement  of,  between  Gi^eat  Falls, 

Mont.,  and  Sioux  City,  Iowa 

Iniprovement  of,  etc.  (report  of   Mis- 
souri River  Commission) 

Missouri  River  and  Land  Improvement  and 
Construction  Company,  bridge  of,  across 
Missouri  Rivcrueormoutli  of  Kansas  River 

Missouri  River  OimmisHion,  report  of 

MoI)ile  Harbor,  Ala.,  iniprovement  of 

Mokelumne  River,  Cal.,  examination   and 

sun'oy  of 

Mokeluhme  River,  Cal.,  improvement  of 

MonongohcU  River,  W.  Va.  and  Pa. : 

itrmging,  near  Pittsburg 

Improveuieut  of 

Operating  and  care  of  Locks  and  Dams 

2«fos.8and9 

Purchase  of  Lock  and  Dam  No.  7 

Purchase  of  Lock  and  Dam  No.  0 
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HonTO«,  Fort^  Ta.,  beach  protection,  water 
supply,  and  soweragw  system  at 

Monroeuarbor,  Mich.,  iniprovement  of 

Monroe,  Lake.  Fla.,  St.  Johna  River  above, 
examination  of 

Montcaano,  Wawh.,  Chehalla  Kiver  below, 
examination  and  survey  of 

Monument,  Washington,  Washingtou,  D.  C, 
maintenance  of 

Moodna  Kiver,  N.  Y.,  examination  and  sur- 
vey of 

Mooseabeo  Bar,  Me.,  iniprovement  of 

Mount  Desert  to  P<Nrcupine  Island,  Me., 
breakwater  ftrom 

Mount  Vernon,  Va.,  Potomac  Kiver  at,  im- 
provementof 

Moyock,  N.  CNbrth-WestKiver  below,  ex- 
amination of. 

Murderers  Creek,  ^.  Y.,  examination  and 
survey  of. 

Murderkill Kiver, Del.,examination  and  sur- 
vey of. 


Murphy,  John  U.,  et  af.,  bridge  of,  in  Barn- 
stable, " 


stable.  Mass 
Muscle  Shoals  Canal,  Tennessee  Kiver,  oper- 
ating and  care  of 

Muskegon  Harbor,  Mich.,  improvement  of. . . 
Muskingum  County,  Ohio,  bridces  of  com- 
missioners  of,   obstructing  Muskingum 

Kiver 

Muskioffum  Kiver,  Ohio: 

Bridge  obstructing,  between  Marietta 

ana  Harmar 

Bridge  obstnictiug,  l>etween  Taylors- 

vlllo  and  Duncan  Falls 

Bridge  obstructing  canal  of,  at  foot  of 

Main  street,  Zancsville 

Ice-harbor  at  mouth  of 

Improvement  of 

Operating  and  care  of  locks  and  dams  on 

Myrtle  Point,  Oregon,  and  Coquille  City, 

Coquille  Kiver  between,  exanunaUon  and 

8ur\'ey  of 

Mystic  Kiver,  Conn.,  improvement  of 

Mystic  River,  Mass.,  examination  and  sur- 
vey of 


Nandua  Creek,  Va.^xamination  of 

Xansemond  Kiver,  v  a.,  improvement  of 

Nantlcoko  Kiver,  Md.,  northwest  fork  of. 
examination  of 

Nantucket,  Mass..  harbor  of  refuge  at 

Kapa  River,  Cal.,  mvprovcment  of 

Narragansett  Bay,  R.  I.,  channel  between 
Starve  Goat  Island  and  mainland,  exami- 
nation of 

Karragansctt  Bay,  K.  I.,  construction  of 
casemates  for  defense  of 

Karragansett  Bay,  R.  I.,  improvement  of 

Xarragnagus  River,  Me.,  iniprovcinenfof . . 

Karrows  of  Lake  Champlain,  N.  Y.  and  Vt., 
improvement  of 

Nasel  Kiver,  Wash.,  examination  and  sur- 
vey of  

Nashville  (steamer),  wreck  of 

Kashville,  Tenn.,  Cumberland  Kiver  above, 
improvement  of 

Kashville,  Tenn.,  Cumberland  Kiver  below, 
improvement  of 

Xeclies  River,  Tex.,  improvement  of 

Xehalem  Bay,  Oregon,  improvement  of. . . 
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Nellie  (barge),  removal  of  wreck  of. 

Nemadji  Siver,  at  Superior,  Wis.,  examina- 
tion of 

Neshawanaand  Cuttyhunk  islands,  Mass., 
Canapitsit  Channel,"  between,  examination 
and  survey  of 

Neuse  River.  N.  C,  improvement  of 

New  Bedford  Harbor,  Mass.,  improvement 
of 
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2few  Berne  and  Beaiifort,  N.  C,  water  way 
between,  improvemeut  of 

New  Bridge  Company,  bridge  of,  obstruct- 
ing Ashley  River,  S.  C 

New  Castle,  Del.,  establishment  of  harlior 
lines  at 

New  Castle,  Del.,  ice-harbor  at,  impruve- 
mont  of 

New  Haven,  Conn.,  breakwater  at 

New  Haven  Harbor,  Conn.,  Improvement  of. 

New  London  Harbor,  Conn.,  examination 
of  Shaw  Cove 

New  London  Harbor,  Conn.,  improvement 
of 

New  Orleans  Harbor,  La.,  removal  of  wrecks 
in 

New  River,  N.  C,  and  Beaufort  Harbor,  N. 
C,  water  way  between,  improvement  of. . 

New  River,  N.  C,  and  Swansboro,  N.  C, 
water  way  between,  improvement  of 

New  River,  N.  C,  improvement  of 

New  River,  Va.  and  w  .Va.,  improvement  of . 

New  Rochelle  Harbor,  N.  x .,  improvement 
of 

New  Rochelle,  N.  Y.,  Echo  Harbor,  im- 
provement of 

New  York  Central  and  Hudson  River  Rail- 
road Company,  bridge  of,  obstructing 
Spnyten  Duyvil  Creek,  N.  Y 

New  York  Harbor,  N.  Y. : 

Constmetion  of  casemates  at 

Defense  of 

Establishment  of  harbor  lines  in,  and } 

adjacent  waters 5 

Examination  of  Bay  Ridge  Channel 

Examination  of  Buttermilk  and  Go- 

wanus  Bay  channels 

Improvement  of 

Improvement  of  Bay  Ridge  Channel — 
Improvement  of  Buttermilk  Channel . . . 

Improvement  of  Gowanus  Bay 

Removal  of  wreck  in 

Supwvision  of 

New  York,  N.  Y.,  bridge  of  commissioners 
of  public  parks  of  city  of,  across  Harlem 
River  at  155th  street  and  McComb  Dam 
Road 

New  York,  N.  Y.,  bridging  Hudson  River  at. 

Newark  Bay,  N.  J.,  and  Hackensack,  N.  J., 

•  Hackensack  River  between^  examination 
and  eun'ey  of 

Newark,  N.  J.,  Passaic  River  above,  im- 
provement of 

Newark,  N.  J.,  Passaic  River  below,  im- 
provement of 

Newburyport  Harbor,  3iass.,  improvement, 
of 

Newport  Creek,  head  of  Wicomico  River, 
Md.,  examination  of 

Newport  Harbor,  R.  I.,  improvement  of 

Newport  Harbor,  R.  I.,  south  of  Goat  Island, 
examination  of 

Newport  River,  N.  C,  improvement  of 

Newtown  Creek,  N.  Y.,  establishment  of 
harbor  lines  in 

Newtown  Creek,  N.  Y.,  improvement  of 

Niagara  Falls,  N.  Y.,  Port  Day  above,  ex- 
amination and  survey  of 

Niagara,  Fort,  N.  Y.,  protection  of  site  of.. 

Niagara  River,  N.  Y.,  improvement  of 

Niles  Ferry,  Tenn.,  bndge  obstructing 
Little  Tennessee  River  near 

Nomini  Creek,  Ta.,  improvement  of 

Nooksack  River,  Wash.,  examination  of 

Nootsack  River.  Wash.,  improvement  of . . . 

Norfolk  and  Western  Railroad  Company, 
bridges  of,  across  Tug  Fork  of  Big  ^ndy 
River 

Norfolk  Harbor,  Va.,  and  Albemarle  Sound, 
N.  C,  water  way  between,  improvement  of. 

Norfolk  Harbor,  Va.,  Improvement  of 

Norfolk  Harbor,  Va.,  improvement  of  ap- 
proaches to 
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North  East  (Cape  Fear)  River,  N.  C,  im- 
provoiiieiil  of 

North  Kast  Kiver,  Md.,  improvement  of 

North  Lauiliu^  River,  Ya.  and  N.  C,  im- 
proveiueiit  oif 

North  RiviT  Bar,  N.  (.\,  iniprovement  of — 

North  River  Bridpe  Coinpauj-,  brnlg^e  of, 
aoroHs  HiuIhoii  Kiver  at  rCew  York  City . . 

North  River.  Ma.H8.,  at  Saleui.  examination'of . 

North  River,  Haas.,  Hhoalu  at  mouth  of,  ex- 
amination of 

North  River,  Wa«h.,  examination  and  siir- 
vev  of 

North-WePt  River,  N.  C,  below  Moj'ock, 
examination  of 

Nwtliem  and  nortliwefltem  lakea,  printing 
and  distribution  of  cliarts  of 

Northern  and  northwestern  laken,  ship 
channel  in  conneeting  water*  of,  between 
Chicago,  Dulutli,  and  Butiaio,  examina- 
tion 0? 

Northeioiand  northwestern  Inken,  survey  of. 

Northern  Pacitic  and  Paget  Sound  Shore 
Railroad  Company,  bridge  of,  across  I)u- 
wamisli  River, Wash 

NorthweHtem  and  noiihern  lakea,  printing 
and  distribution  of  charts  of 

Northwestern  and  northom  lakes,  ship 
channel  in  connecting  watera  of,  between 
Chicago,  Duluth,  and  Bufi'ulo,  examination 


of. 


Northwestern  and  northern  lakes,  survey  of. 
NorwfUk  Harbor.  Conn.,  improvement  of  . . 
Nottoway  River,  Va.,  below  Courtland,  ex- 

aminntion  of 

Noxubee  River,  Miss.,  improvement  of 


Oak  Bay  and  Port  Town.send  Bay,  Pnget 
Sound,  Wash.,  examination  for  shii)  chan- 
nel between 

Oak  Orcliard  Harbor.  N.  Y.,  improvement  of . 

Oakland  Harbor,  Cui.,  improvement  of 

Obion  River,  Tenn.,  examination  and  sur- 
vey of 

Ocooqoan  Creek,  Va.,  improvement  of 


Occupancy  of  and  injury  to  public  works  by 
corporations  or  inJii viduala '. . . 


Ocklawaha  River,  Fla.,  improvement  of  . . 

Oomnlgee  River,  Ga.,  improvement  of 

Ocmulgee  River.  Ga.,  to  Covington,  Yellow 

River  from,  examination  of 

Oconee  River,  Ga.,  improvement  of 

Oconee  River,  Ga.,  near  Dublin,  bridging... 

Oconto  Harbor,  Wis.,  improvement  of 

Ocracoke  Inlet,  N.  C,  improvement  of 

OflSee  of  the  Chief  of  Enginet-rs 

Officers  of  Corps  of  Encjineers 

Otiicers  of  Corps  of  Engineers,  recommenda- 
tions as  to  examinutions  for  promotion  of. 
Officers  of  Corps  of  Engineers,  st^itemeut 

showing  rank  and  dutiis  of 

Og<1ensburg  Harbor,  N.  Y.,  improvement  of. 

Ogeediee  Kiver,  Ga.,  wrecks  in 

Ohio  Kiver: 

Construction   of  movable    dam    near 

mouth  of  Beaver  River,  Pa 

Escamination  of,  at  Owensboro,  Ky 

Examination   of,    between    mouth    of 
Green  River,  Ky.,  and  Evansville,  Ind. 

Improvement  of 

Improvement  of  FalLs  of,  Louisville,  Ky . 
Improvement  of  Indiana  Chute,  Falls  of. 
Improvement  of  Mississippi  River  be- 
low, etc.  (report  of  Mississippi  River 
Conmiission) 


Improvement  of  Mississiupi  River  be- 
tween Illi  11018  River  and , 

Operating  and  care  of  Davia  Island  Dam. 

Operating  snag  boata  on 

Olcolt  Harbor,  N.  V..  improv(^n>ent  of 

Olympia  Harbor,  Wash.,  examination  and 
survey  of 
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Omahn,  Nebr.\  bridging  Miasoori  Kiver  at 
East , 

Ouancock  Harbor,  Va.,  improvement  of 

Ontonagon  Harbor,  Micb.,  improvement  of . 

Oregon  Railway  Extensions  Company, 
bridge  of,  across  Columbia  River  near 
Vancouver,  Wash 

Osage  IliA^r,  Mo.,  improvement  of 

Osterville,  Barnstable,  Mass.,  bridging 
channel  between  Little  Island  and  main- 
land at 

Oswego  Harbor,  N.  Y.,  improvement  of 

Otter  Creek,  Vt.,  improvement  of 

Ouachita  River  above  Caniden,  Ark.,  im- 
provement of « 

Ouachita  River,  Ark.  and  La.,  improve- 
ment of , 

Ouachita  River,  La.,  near  Columbia,  bridging 

Owensboro  Harbor,  Ky.,  Ohio  River,  exam- 
ination of 


Paciflo  coast,  deep-water  harbor  between 
Pointa  Bmna  and  Capistrano,  Cal.,  on, 
examination  for 

Pacific,  Division  of  the,  report  of  acting 
engineer  otticer  on  operations  in 

Paddv  Rvan  (mcow).  removal  of  wreck  of. . . 

Padilla  Bay,  Wash.,  and  .Skngit  Bay,  water 
way  through  Swinomish  Slough  cunncct- 
ins,  exiuniuntion  and  survey  of 

Panuico  River,  N.  C,  and  Bay  River,  Is^.  C, 
water  way  between,  examination  of 

Pamlico  River,  N.  C,  at  Washington  Har- 
borj  examination  of 

Pamlico  River,  N.  C,  improvement  of 

Pamlico  River,  N.  C,  opposite  Swan  Point, 
removal  of  wreck  In 

Pamnnkev  River,  Va.,  improvement  of. 

Po^cagoula  River,  Miss.,  improvement  of. . . 

Pasquotank  River,  N.  C,  improvement  of.. 

Passaic  River,  K.  J.,  above  Newark,  im- 
provement of 

Passaio  River,  N.  J.,  below  Newark,  im- 
provement of 

Passaic  River,  N.  J.,  improvement  of 

Patapsco  River,  Md.,  from  CrRiehill  Chan- 
nel to  sugar  reflner>'  wharves,  Curtis  Bay, 
examination  of 

Patapsco  River,  Md.,  improvement  of 

Patcnogne  River,  N.  Y.,  improvement  of... 

Patuxent  River,  Md.,  improvement  of 

Pawcatuck  River,  R.  1.  and  Conn.,  improve- 
ment of 

Pawtucket  River,  R.  I.,  improvement  of 

Peace  River,  Phi.    {See  Pease  River.) 

Pearl  River,  Miss.,  below  Jackson,  improve- 
ment of 

Pearl  River,  Miss.,  between  Edinburg  and 
Carthage,  improvement  of 

Pearl  River,  Miss.,  between  Jackson  and 
Carthage,  improvement  of 

Pease  Creek,  Fla.,  improvement  of 

Pease  River,  Fla.,  examination  of 

Peconio  River,  SuflTolk  County,  N.  Y.,  ex- 
amination and  survey  of 

Penobscot  River,  Me.,  examination  and  sur- 
vey of . . . : 

Penobscot  River,  Me.,  impi-OA-enient  of 

Pensaeola  Harbor,  Fla.,  improvement  of.... 

Pensaukeo  Harbor,  Wis.,  improvement  of . . 

Pensauken  Creek,  N.  J.,  examination  of 

Pentwater  Harbor,  Mich.,  im)>rovemcnt  of. . 

Pepperell  Cove,  Me.,  examination  of 

Petaluma  Creole,  Cal.,  improvement  of 

Petit  Jean  River,  Ark.,  improvement  of ... . 

Petoskev  Harbor,  Mich.,  improvement  of. . . 

Phihulelphia  Harbor,  Pa.,  construction  of 
casemates  at 

Philailelphia  Harbor,  Pa.,  improvement  of. . 

Pliilailelphia,  Pa.,  ostablishmont  of  harbor 
lines  in  port  of I 
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Pier  in  Delaware  Bay,  near  Lewoa.  Dol., 
construction  of 


Piers,  etc.,  oooupancy  of  and  iojury  to,  by 
corporations  or  individuals 


Pine  Lake,  Mich.,  entrance  to,  improve 
mentof 

I^ne  Lake,  Hicli.,  near  Charlevoix,  brid j;ing . 

PlscaUway  Creek,  Md.,  examination  of 

Piscataway  Creek,  Va.,  examination  of 

Pittsbure,  Pa.,  bridging  Allegheny  River 
at  Sixth  street 

Pittsburg.  Pa.,  bridging  Monougahola 
River  near 

Plaquemine,  Bayou,  La.,  bridge  obstrnoting. 

Plaquemine,  Bayoo,  La.,  improvement  of  . . 

Plaquemine,  Bayou,  La.,  securing  mouth 
ofV  from  further  caving 

Platte  County,  Mo.,  bridging  Missouri 
Rlverat..... T..*. 

Platte,  Department  of  the,  report  of  acting 
engineer  officer  on  operations  in 

Phitte  River  (Little),  Alo.,  old  month  of,  to 
a  point  opposite  Leavenworth,  Kaus., 
Missouri  River  from,  examination  of 

Plattsbnrg  Harbor.  K.  Y.,  improvement  of. 

Plattsborg,  X.  T.,  inner  bay  near  mouth  of 
Saranac  River  at,  examination  of 

Pleasant  River,  Me.,  improvement  of 

Pleasant  River,  Me.,  removal  of  wrecks  in. . 

Plymouth  Harbor.  Mass.,  Improvement  of. . 

Point  Judith,  R  I.,  harbor  of  refuge  at 

Points  Duma  and  Capistrano,  CaL,  deep- 
water  harbor  on  Pacifie  coast  between, 
examination  for 

Pollock  Rip  Shoals,  Mass.,  removal  of  wreck 
at 


Pontohartrain,  Lake.  La.,  shoals  in,  near 
Rigolets,  examination  of 

Porcupine  Island,  Me.,  breakwater  from 
Mount  Desert  to , 

Port  Barre,  La.,  and  St.  Martinsville,  Bayou 
Toche  between,  examination  of 

Port  Chester  Han>or,  N.  T.,  Improvement  of . 

Port  Clinton  Harbor.  Ohio,  improvement  of. . 

Port  Costa,  Cal.,  modification  of  harbor  lines 
at 

Port  Day,  K.  Y.,  above  Niagara  Falls,  exam- 
ination and  survey  of 

Port  Huron,  Mich.,  Black  River  at,  improve- 
ment of 

Port  Jofierson  Inlet,  harbor  at,  N.  Y.,  im- 
provemen  t  of 

Port  Orford  Harbor,  Oregon,  reexamina- 
tion of 

Port  Royal  and  Augusta  Railway  Company, 
bridge  of,  obstructing  Savannah  River,  Oa 

Port  Townsend  Bay  and  Oak  Bay,  Puget 
Sound,  Wash.,  examination  for  ship  chan- 
nel between 

Port  View  Bridge  Company,  bridge  of,  across 
Youehiogheny  River,  Pa 

Port  vvasliington  Harbor,  "Wis.,  Improve- 
ment of 

Portage  Lake  and  River  Improvement  Com- 
l>any  Canal,  purchase  of 

Portage  Lake,  Mich.,  harbor  of  refuge  at . . . 

Portage  Lake,  Mich.  (Houjf^hton  County), 
establishment  of  harbor  lines  in 

Portage  Lake,  Mich.  (Houghton  County), 
purchase  of  canals  between,  and  Kewee- 
naw Bay  and  I.»ake  Superior,  Mich 

Portage  Lake,  Mioh.  (Houghton  County), 
resnrvey  and  relocation  ofharbor  linefn. . 

PortageBuver,  Mich.,  purchase  of  water  way 
along 

Portland  Canal,  Louisville  and,  Ky.,  oper- 
ating and  care  of 

Portland  Harbor,  Me.,  construction  of  case- 
mate at 

Portland  Harbor,  Me.,  improvement  of 

Portland  Harbor,  Me.,  removal  of  wreck  from 
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Portlimd,  Me.,  bridge  obstructing  chftonel 
to  Back  ('ove 

Portland,  Me.,  improvomeut  of  ch»niiel  in 
Back  Cove 

Portland,  Oregon,  Columbia  nnd  M'iUa- 
nietto  rivers  belo\r,  oxamiu.itiou  and  sur- 
vey of  

Portland,  Oregon,  Columbia  nnd  Willa- 
motto  rivers  below.  Improvement  of 

Portland,  Oregon.  Willamette  Kiver  above, 
improvement  of '. 

Portsmouth  Harbor,  N*.  H.,  improvement  of. 

Postof  WilleU  Point,  N.Y 

Potomac  Creek,  Va.,  examination  of 

Potomac  River: 

Erection  of  flab  trays  at  Great  Falls — 
Examination   and    survey    of,    below 

Wasbin^n,  D.  C 

Examination   nnd  survey   of  Eastern 

Branch  of,  D.C 

Improvement  of,  at  Mount  Vernon,  Va . . 
Improvement  of,  at  ^Washington,  D.C  ... 
Improvement  of  Eastern  Branch  of,  D.  C- 

Powow  River,  Mass.,  bridge  across 

Powow  River,  Mass..  impwvement  of 

Presque  Isle  Peninsula,  Erie  Uarbor,  Pa., 
pre«orvation  and  protection  of 

Priest  Rapids.  Wash.,  foot  of,  and  hea4l  of 
Rock  Island  Rapids,  Columbia  River  be- 
tween, improvement  of 

Princess  Bay,  Staten  Island,  N.  Y.,  examin- 
ation of 

Printing  and  distribution  of  charts  of  north- 
ern and  northwestern  lakes , 

Promotion  of  othcers  of  Corps  of  Engineers, 
recommendations  as  to  examinations  for  . . 

Providence  River,  R.  I.,  improvement  of 

Providence  River,  R.  I^  removal  of  Green 
Jacket  Shoal 

ProWnoetown  Harbor,  Mass.,  improvement 
of 


Public  buildings  and  grounds,  D.  C.,  im- 
provement and  care  of 

Public  works,  occupancy  of  and  injury  to, 
by  corporations  or  Individ ualH 

Publication  of  maps,  estimates  for , 

Pnget  Sound,  Wash.,  ship  canal  to  connect 
Lakes  Union,  Washington,  and  Samamish 
with,  examination  for 

Pngct  Sound,  Wash.,  shin  channel  between 
Port  TownsendBayand  Oak  Bay,  examin- 
ation for 

Pnget  Sound,  Wash.,  water  wa^*  through 
Swinomish  Slough  connecting  Saratoga 
Passage  and  Skagit  Bay  with  Padilla  Bay, 
examination  and  sun'pv  of 

Pultneyville  Harbor,  N.  f .,  Improvonicnt  of. 

Pnngo  River  to  Sladesville,  N.  C.,  water  way 
fVom,  examination  of 

Pnyallnp  River,  Wash.,  examination  of 


Quincy  Bay.  HI.,  reopening  Willow  Slough. 
or  some  other  channel,  from  Mississippi 
River  to ..:.. 

Quindaro,  Kans.,  bridging  Missouri  River 
near 


Racine  Harbor,  Wis.,  improvement  of 

Rahway  Ri\«er,  N.  J.,  improvement  of 

Rancocas  River,  N.  J.,  improvement  of 

Rancocas  River,  y .  J.,  removal  of  wreck  in . . 

Rank  and  duties  of  otlicers  of  Corps  of  En- 
gineers, statement  showing 

Rappahannock  River,  Va.,  Improvement  of . . 

Raritan  Bay,  N.  J.,  improvement  of 

Raritan  Bay.  N.  J.,  removal  of  wreck  in 

Earitan  River,  ^\  J.,  esUbliabmcnt  of  har- 
bor lima  in 
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RariUn  River.  N.  J.,  improreraent  of 

KecoanaiMsaiK'Oi) 

RecouiiaisHniicos  in  military  departincuts, 
e8tiniat<4  for 

Bed  River  above  Fulton,  Ark.,  improve- 
ment of 

Re<1  River,  La. and  Ark.,  improvement  ot  ... 

Red  River.  I.n..  at  UpiMjr  FulU,  nour  Alex- 
andria, bridjrinp 

Rod  Rivor  of  tin*  Xortli,  Minn,  and  X.  Dak., 
and  tribntaricii  above  Ft*r;?a«  Falls  ami 
CrookHton.  and  Bie  Stone  Lake,  ex  ami  Da- 
tion  and  aurvev  of. 

Re<l  Rivor  of  the  Xortli,  ilimi.  and  X. 
Dak.,  at  Go<Me  Rapids,  examination  for 
con.s  tract  ion  of  look  and  dam 

Red  River  of  the  Xorth,  Minn,  and  X.  Dak., 
improvement  of 

Refloudo  Beach  Harbor,  OaL,  examination  of. 

RedwotMl  (Jreek,  (\U.,  examination  of 

RedwotMl  Creek,  Cal.,  improvement  of 

Redwood  Harbor,  Cal.,  improvenvt'iit  of 

Reelfoot  Lake,  Tenn..  Mi.^Hi.sHippi  River 
north  and  we«t  ol*,  examination  of 

Reaervoirs  at  headwaters  of  MisnitMippi 
River \ . . . 

Rewervoira  at  noiircea  of  Mi«.««isHii»pi.  St. 
('roix,  ('hippewa,  and  WiscouHin  rivers, 
Biirvo.vH  for 

Rhoadea,  Mary  H.  (schooner),  removal  of 
wreck  of 

Richmond,  Ohio,  (irnnd  River  below,  exam- 
ination and  aurvey  of 

River  and  harbor  iniprovomentH 

Rivera  and  lmr)>ora,  examinatlona,  surveya, 
and  continffenciea  of,  estimates  for 

Roads  in  Ycllowatone  X'ational  Park,  con- 
atrnctlon  and  impr<»venient  of 

Roanoke  lUvor,  Va.  and  X.  C,  improvement 
of 

Roberta  Landing  and  Collins  Croaaing.  X. 
C,  Wliite  Oak  River  between,  examina- 
tion of 

Rock  Hall  Harbor,  Md.,  examination  and 
fturvev  of 

Rock  I'^land  Rjijuds. W.ish.,  hea<l  of.  and  foot 
of  Priest  Ka]>ida,  ('olumbia  River  be- 
tween, inii»n>venient  of 

Rockland  Harlwr,  Me.,  improvement  of 

R(x;kport  Harbor.  Me.,  improvement  of 

Rome,  Oa.,  and  Ka«t  Tennej^see,  Virginia 
and  Georf^ia  liiiilroad  bridge,  Cooaa  River 
between,  improvement  of 

Rondewav.  IJayoa.  L.i.,  improvement  of 

Rondoiit  tlarlior.  X'^.  Y..  improvement  of 

Roaa  laland,  Ore;;on,  Wilhinwjtte  River  at 
exiiniination  and  aurvey  of 

Roage  River,  Mich.,  examination  for  turn- 
ing baain  in 

Ron;;x«  River.  Mich.,  improvement  of 

Roiijijli  River,  Ky.,  impmvement  of 

RouRo  Point,  Lake  Chami)lain,  X"^.  Y.,  break- 
water at 

Riiasel  Fork  of  Big  Sandy  River,  Ky.,  exam- 
ination of '. 

RnsHell,  Annie  J.  (achoonor),  rcn\oval  of 
wreck  of 

Ryan,  Paddy  (scow),  removal  of  wreck  of. . 

S. 

Sabine  Lake,  La.  and  Tex.,  and  Calcaaien 
Lake,  connection  between,  via  Bayou 
Black,  examination  of 

Sabine  Lake,  La.  and  Tex.,  and  Suddnth 
Blutf,  Sabine  River  between,  examination 
of 

Sabine  Pnas,  Tex.,  harbor  at.  improvementof. 

Sabine  River,  Tox.,  between  Sabine  Lake 
and  Sudduth  Bluff,  examination  of 

Sabine  River,  Tex.,  improvement  of 

Sacketta  Harbor. X.  Y.,  harbor  at,  improve- 
ment of 
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Saco  KiTor,  Me.,  breakwater  at  mouth  of  . . . 

Saco  River,  Me.,  improvoiuent  of 

Sacramento  River,  Cal.,  Board  on  improve- 
meufc  of 

Sacramento  River,  Cal.,  improvement  of 

Sacramento  River.  Cal.,inve8tigation  of  min- 
ing-d6bris  question 

Sacramento  River.  Cal.,  mouth  of,  survey  of 

SajT  Harbor,  Suffolk  Count  v,  X.  Y.,  examinar 
Uun  and  survey  for  breakwater  at 

Saginaw  River,  Mich.,  improvement  of 

Saginaw  River,  Mich.,  iiijury  to  revetment  in 

St.  Anthony  Falls,  Minn.,  M.i8sis8ippi  River 
above,  improvement  of 

St.  Augustine  Harbor,  Fla.,  establishment  of 
harbor  lines  in 

St.  Augustine  Harbor,  Fla.,  examination  of 
channel  in 

St.  Augustine  Harbor,  Fla.,  improvement  of. 

St  Charles  Bay,  Tex.,  examination  for  ro- 
moA-ingobstTuctiona  at  mouth  of 

St.  Clair  Flats  Canal,  Mich.,  improvement  of. 

St.  Clair  Flats  Canal,  Mich.,  ii\fur>'  to  pier  at. 

St.  Clair  Flats  Canal,  Mich.,  operating  and 
care  of 

St.  Clair,  Madison  and  St  Louis  Belt  Rail- 
road  Compauv,  bridge  of,  across  Missis- 
sippi River  at 'Alton,  111 

St  Clair  River,  Mich.,  Corsica  Shoal  in  lower 
end  of  Lake  Huron  near,  examination  of . . 

St  Clair  River,  Mich.,  removal  of  wrecks  in. 

St  Croix  Lake,  Wis.,  near  Hudsoii,  exami- 
nation of s 

St.  Croix  River.  Me.,  improvement  of 

St  Croix  River,  Wis.  and  Minn.,  improve- 
ment of 

St  Croix  River,  Wis.  and  Minn.,  survey  for 
reservoirs  at  sources  of 

St  Francis  River,  Ark.,  improvement  of 

St  Francis  River,  Mo.,  improvement  of 

St.  Jerome  ISay,  Md.,  examination  of 

St  Johns  River,  Fla.,  improvement  of 

St  Johns  River,  Fla..  upper  part  of.  south 
of  Lake  Monroe ;  and  from  Jacksonville  to 
Sanford,  examination  of 

St  Jones  River,  l)cl..  improvement  of 

St.  Joseph  Harbor,  Mich.,  improvement  of. . . 

St.  Joseph  River,  Mich,,  improvement  of 

St  Lawrence  River,  N.Y.,shoal  between  Sis- 
ter Islands  and  Cross-over  Light  in,  im- 
provement of 

St  Leonard  Ci-eek,  Md.,  examination  of 

St.  Louis  Bay  and  acljacent  waters.  Minn, 
and  Wis.,  estjtblishmcnt  of  harbor  lines  in. 

St  Louis  Bay.  Wis.,  and  Fond  dn  Lno.  Minn., 
St.  Louis  Klver  betwi'en  Grassy  Point  in, 
examination  and  survey  of 

St  Louis  Bay,  Wis.,  impruvcmant  of , 

St  Louis  Harbor,  Mo.,  impi'overaent  of 

St  Louis  River,  Minn,  and  Wis.,  'between 
Fond  du  Lao  and  Grassy  Roint,  examina- 
tion and  survey  of 

St  Martinsville,  La.,  and  Port  Barre,  Bayou 
Toche  between,  examination  of 

St  Marys  Falls  Canal  drv  dock,  Mich 

St  Marys  Falls  Canal,  Mich.,  occnimncy  of 
and  i^Juries  to  public  works,  etc..  at 

St.  Marys  Falls  Canal,  Mich.,  operating  and 
care  of 

St.  Marys  River,  Mioh.,  Hay  Lake  Channel, 
iniprovcmient  of 

St,  Marys  River,  Mich.,  improvement  of 

St  Paul,  Minn-,  brid;;e  of   city   of, across  I 
Missif"'""'  w}v^».  ' 

St  Paul 
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Salamander  (sclujoner).  removal  of  wn-ck  of. 

Snlem  Harbor,  Mass..  iniprovomont  of 

Sulem,  Mass.,  North  River  at,  examination 
of 


Salisbury,    Mass.,    bridge    across    Powow 
River  at 


l^kaliatchie  River,  S.  C,  improvement  of.. 
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SamaTDish,  Lake,  Wash.,  sbip  canal  to  con- 
nect Puget  Sound  with,  exauiination  for.. 
San  Pie;:o  Harbor,  Cal.,  improvement  of  . . 
San  Diego  Harbor,  Cal.,  occupancy  of  levee 


at. 


San  Francisco  Harbor,  Cal.,  and  adjacent 

waters,  eatablinhmcnt  of  liarbor  lines  in  . . 
San  Franclaoo  Harbor,  Cal.,  and  aiUacent 

waKirs,  survey  of 

San  Francisco  Harbor,  Cal.,  construction  of 

casemates  at 

Saa  Francisco  Harbor,  Cal.,  defense  of 

San  Joaquin  River,  Cal.,  improvement  of . . . 
San  Joaquin  Kivcr,  Cal.,  investigation  of 

mining-debris  question 

San  Joaquin  River,  Cal.,  mouth  of,  surrey  of. 
San  Luis  Obispo  Harbor,  Cal.,  improvement 


of.. 


San  Pablo  Bay,  Cal,,  survey  of 

San  Pedro,  Wilmington  Harbor,  Cal.,  estab- 
lishment of  harbor  lines  at t 

San  Rafael  River,  Cal.,  examination  ot 

San  Simeon  Bay,  Cal..  examination  of 

Sand  Beach,  Lake  Huron,  Mich.,  harbor  of 
refuge  at 

Sandusky  City  Harbor,Ohio,lmproveraentof . 

Sandusky  River,  Ohio,  improvement  of 

Sandy  Bay,  Cape  Ann,  Mass.,  harlwr  of  re- 
fuge at 

Sanford  and  Jacksonville,  Fla.,  St.  Johns 
River  between,  examination  of 

Santa  Cms,  Cal.,  harbor  of  refuge  at,  exami- 
nation of 

San  tee  River,  S.  C,  improvement  of 

Sapelo  and  Doboy,  Ga.,  inside  route  be- 
tween, examination  and  survey  of 

Saranac  River.  N.  Y.,  inner  bay  near  mouth 
of,  at  Platts burg,  examination  of 

Sarasota  Bay,  Fla.,  improvement  of 

Saratoga  Passage,  Wash.,  and  Pod  ilia  Bay, 
w^ater  way  through  Swinomish  Slough 
connecting,  examination  and  survey  of 

Saugatuck  Harbor,  Mich.,  improvement  of. 

Saugatuck  River,  Conn.,  examination  of. . . . 

Sangerties  Harbor,  N.  Y.,  improvement  of. 

Savannah,  Ga..  and  Femandina,  Fla.,  inside 
route  between,  examination  and  survey  of. 

Savannah  Rivefr  and  Harlwr,  Ga.,  improve- 
ment of 

Savannah  River  and  Harbor,  Ga.,  removal 
of  wrecks  in 

Savannah  River,  Ga.,  below  Augusta,  bridge 
obstructing 

Savannah  River,  Ga.,  improvement  of 

Savannah  River,  near  Sister  Ferrj*,  Eifiug- 
ham  County,  Ga.,  bridging 

SayvUle,  N.  Y.,  Browns  Creek  at,  improve- 
ment of 

Schuylkill  River,  Pa.,  improvement  of 

Scituate  Harbor,  Mahr.,  inipr«»venient  of 

Sea  walls  and  embankments  at  Davids  and 
Governors  islands,  New  York  Harbor 

Seattle  and  Northern  Railroad  Compauv, 
bridge  of,  obstructing  Swinomish  Slougn, 
Wash 

Seattle,  Wash.,  bridging  Duwamish  River 
near 

Sebewalng,  Mich.,  Sebewaing  River  below, 
examination  of 

Sebewaing  River,  Mich.,  below  Sebewaing, 
examination  of 

Seven  Devils  mining  diHtrict,  Tdttho.  and 
Huntington  Bridfio,  UpixT  Snake  liiver 
between,  examination  and  survov  of 

Sevierville,  T«»un.,  Little  Pigeon  liiver  be- 
low, examination  of 

Shark  River,  N .  J.,  examination  of 

Shaw  Cove,  New  Loudon  Harlwr,  Conn., 
examination  of 

Sheboygan  Harbor.  Wis.,  improvoniciit  of.. 

Sheepahead  Bay,  N.  Y.,  inipr<»v(>ni«>iit  «»f 

Sherman,  Gen.'W.  T.  (schooner),  rejiiuvalof 
wreck  of 
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Sbip  canal  oonnectia^  Lakes  Union,  Wash- 
ington, and  Samamisb  irith  Puget  Sound, 
wasb.,  examination  for 

Ship  channel  between  Port  Townsend  Bay 
and  Oak  Bay,  Paget  Sound,  Wash.,  exam- 
ination for 

Ship  channel  in  oonnectine  waters  of  the 
Great  Lakes  between  Cnicago,  l>alatb, 
and  Bnifalo,  examination  of 

Ship  channel  in  Galveston  Bay,  Tex.,  im- 
provement of 

Ship  Island  Harbor,  Hiss.,  removal  of 
wreck  in 

Shoal  between  Sister  Islands  and  Cross- 
over Light,  St.  Lawrence  Kiver.  If.  Y., 
improvement  of 

Shoal  Harbor  and  Compton  Creek,  N.  J.,  im- 
provement of 

Shoalwater  Bay,  Wash.,  examination  of 

Shreveport,  La.,  and  Jefferson,  Tex.,  Cy- 
press Bayou  and  the  lakes  between,  sur- 
vey of 

Shrewsbnry  ]^iver,  N.  J.,  improvement  of. . . 

Sionx  City,  Iowa,  and  Fort  Benton,  Moiit., 
Misfiouri  lUver  between,  examination  and 
survey  of 

Sioux  City,  Iowa,  and  Great  Falls,  Mont., 
Hissouri  River  between,  improvement  of. 

Sister  Ferry,  Ga.,  bridging  Savannah  Kiver 
near 

Sister  Islands  and  Cro.9s-over  Light,  K.  Y., 
shoal  in  St.  Lawrence  Kiver  between,  im- 
provement of 

Sites  for  fortifications 

Sioslaw  River,  OregoUf  improvement  of  — 

Skagit  Bay,  Wash.,  and  Padilla  Bay,  water 
way  through  Swinomish  Slough  connect- 
ing, examination  and  survey  of 

Ska^t  River,  Wash.,  examination  of 

Skagit  River.  Wash.,  improvement  of 

Skamokawa  River,  Wash.,  examination  of . . 

SladcsviUe,  K.  C,  to  Pungo  River,  water 
way  from,  examination  of. 

Smith  Creek,  Md.,  examination  of i 

Smithland  Harbor,  Ky.,  examination  of 

Smyrna  River,  Del.,  improvement  of 

Smyrna  River,  Del.,  removal  of  wreck  in  . . . 

Snake  River  (Upper),  Idaho,  between  Hunt- 
ington Bridge  and  Seven  Devils  mining 
district,  examination  and  survey  of 

Snake  River.  Wash.,  improvement  of 

Snohomish  River,  Wash.,  examination  of. . . 

Snohomish  River,  Wash.,  improvementof  . 

Snoqnalmie  River,  Wash.,  improvement  of. 

Sopelo,  Ga.    (5e«  Sapelo.) 

South  Bend,  Wash.,  Shoalwater  Bay  and 
Willapah  River  at,  examination  and  sur- 
vey of 

South  Bound  Railroad  Company,  bridge  of 
The,  across  Savannah  River,  Ga 

South  Dakota,  nortli  line  of,  and  mouth  of 
Big  Sioux  River,  Missouri  River  between, 
examination  and  survey  of 

South  Fork  of  Cumberland  River,  Ky.,  im- 
provement of 

South  Haven  Harbor,  Mich.,  improvement 


of.. 


South  Pass  of  Mississippi  River,  inspection 
of  Iroprovemcn  t  of 

South  River,  N.  J.,  improvement  of 

Spokane  and  Palouso  Railway  Company, 
bridge  of,  across  Clearwater  Kiver,  Idaho. i 

Spottavillo,  Ky.,  bridge  ol)structing  Green  | 
River  at 

Spuyten  Dnyvil  Creek,  N.  Y.,  bridge  ob- 
structing   

Squan  River,  K.  J.   (See  Manasquan  River.) 

S.  S.  Bickmoro  (schooner),  removal  of  wreck 
of J      62    732 

Stamford  Harbor,  Conn.,  examination  and  | 
snrveyof i      80    848 

Stamford  Harbor,  Conn.,  improvement  of. .  .j     73    705 
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Starve  Goat  Island,  R.  I.,  channel  between, 
and  mainland,  m  Narraganiiott  Bay,  ex- 
amination of — , 

Staten  Island  and  Kew  .Tersey,  channel  be- 
tween, improvement  of 

Staten  Island,  N.  Y.,  Princess  Bay,  exami- 
nation of .' 

Staunton  River,  Va.,  improvement  of 

Steele  Bayou,  MIhs.,  improvement  of 

Steilaquamlsh  River,  ^\  ash.,  improvement 


of. 


St4)ninfl:ton,  Conn.,  harbor  of  refufre  at 

Stony  Creek  River,  at  Stony  Creek,  Conn., 
examination  of 

Strait  of  Karquinos.  Cal.,  survey  of 

Stubbs  Ferrv,  Mont.,  canyon  liext  below, 
and  (ireat  l<'alls.  Mi»Houri  River  between, 
examination  iiud  survoy  of 

Sturpeon  Bay  Canal,  Wis.,  harbor  of  refuge 
at  entrance  of 

Sncurnoclioe  River,  Ala.,  examination  of 

Suddnth  Blnff,  Tex.,  and  Sabine  Lake,  2:te- 
bine  River  betM'een,  examination  of. 

Rujsuu  Bay.  Cn\ .,  survey  of 

Sullivnu  Falls,  Uimcock  County,  Me.,  exam- 
ination of 

Btmi  pa  wanna  Inlet,  N.  Y.,  Improvement  of. 

Superior  Bay  and  ai^lacent  waters,  Minn. 
an(l  Wis.,  establighnient  of  harbor  Hues  in. 

Superior  Bay,  Wis.,  improvement  of 

Superior,  Lake,  purcbuse  of  canals  connect- 
ing Portage  Lake,  Mirb.,  with 

Superior,  A\is..  Allouex  Bay  and  Xemadji 
Klver  at,  examination  of 

Superior,  Wis.,  Minnesota  Point  at,  im- 
provoment  of 

Sui)orvlsion  of  the  harbor  of  New  York 

Survey  of  northern  and  northwestern  lakes. 

Surveys  and  exnmiiuit  ions 

Surveys,  examinations,  and  contiiij^encies 
of  rivers  and  harbors,  estiniateH  lor 

Siirs'eys  in  military  departments,  estimates 
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321 
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369 


33    619 
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18    428 
312 


17 
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for. 


Susquehanna  River  alwve  and  below  Havre 
d««  (Jrace,  Md.,  improvement  of 

Snsquehauna  River  abovo  Havre  de  Grace, 
Md.,  examination  and  survey  of 

Susquehanna  •River,  West  Briuich  of,  Pa., 
exarauiation  ol 

Suwanee  River,  Fl.i.,  improvement  of 

Swuu  Island,  Oregon,  A\  ilhimette  River  on 
west  wide  of,  examination  of 

Swan.Hboro  ami  New  River,  X.  C,  waterway 
bet  ween,  improvement  of 

Swinoraish  Slough,  Wash.,  bridge  obstruct- 
ing   

Swinoraish  Slough,  Wash.,  examination  and 
survey  of 

Sylvia  de  Graase  (ship),  removal  of  wreck  of. 


Tacoma,  Olympiii  and  6ray.«i  Harbor  Rail- 
road Company,  brid.iies  of,  acrosH  Chehalis 
and  Johns  rivers,  Wash 

Tallahateliee  River.  Mi^s.,  improvement  of. 

Talla])oo.sa  River,  Ahi.,  iuiprovenient  of 

Tampa  B.jy,  Fin.,  improvement  of 

Tanjjier  Harbor,  Va.,  exannnat ion  of 

Tar  liiver.  N.  C.  imjirovement  of 

Taunton  Kivcr,  Mass.,  improvement  of 

Taylorsville,  Ohio,  bridge  obstnutingMus- 
tinguni  River  at 

Tcheluncto  liiver,  La.  (See  Chefuucto 
Jtiver.) 

Tchula  Lake,  Miss.,  improvement  of 

Teclie,  Bnyou,  La.,  between  St.  Martinsville 
and  r<n  t  Hanv,  exam iniit ion  of 

Teche,  Tinyoii,  La.,  improvt-ment  of 

Tonne.<?see  Ifiver: 

Bridge  at  Florence,  Ala.,  obstructing... 
Impru vemout  of , 
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Page. 
Part  I.     Part  H.  Partlll.'  Partivj  Part  V.   Part  tl. 


Tennessoo  River— Coutlnued. 

Iniprovemojit  of,  above  Chattanooga, 


'lenn  . 


Improvement  of,  below  Bee  Tree  Shoals, 

Ala 

Imnrovement  of,  below  Chattanooga, 

Tciin 

Improvement  of,  between  Chattanooga, 

Tcnn.,  and  foot  of  Bee  Ti'ee  Shoals,  Ala 

Operating  and  care  of  Muscle  Shoals 

Canal 

Tensas  River,  La.,  imnrovement  of 

Terro  Hante,  Ind.,  antt  La  Fajette,  Wabash 

River  between,  examination  of 

Terrebonne,  Bavou,  La.,  and  Bayon  Black, 

examination  tor  connection  between 

Terrebonne,  Bayou,  La.,  between  Houma 

and  Thibodeaux,  examination  of 

Tei  rebonne.  Bayou,  La.,  improvement  of . . . 

Texss  and  Pscifle  Railway  Company,  bridge 

of,  obstructing  Bayou  Pla(]uemine,  La — 

Xhanioa  River,  Conn.,  improvement  of 

The  Boanl  of  EuglJieers 

The  South  Bound  llailmad  Company,  bridge 

of,  across  Savannah  River,  Ga . . .  T 

The  Upper  Bridge  Companv.  bridge  of, 

across  Monongahela  River,  Pa 

Thibodeaux,  La.,  and  Houma,  Bin'ou  Terre- 
bonne between,  examination  of^ 

Thoroughfare  from  Cape  Mav  to  Great  Baj' 
north  of  Atlantic  City,  ^".  J.,  examination 


of. 


Thunder  Bay  Harbor,  Mich.,  improvement 

of 

Thunder  Bay  River,  Mich.,  improvement  of. 
Tickfaw  River,  La.,  and  its  tributaries,  im- 
provement of 

Ticondoroga  River,  N.  Y.,  improvement  of. . 

Ticre,  Bayou,  La.,  examination  of 

TiUamook  Bay  and  Bar,  Oregon,  examina- 
tion and  survey  of 

Tillamook  Bay  and  Bar,  Oregon,  improve- 
ment of 

Tionesta  Creek,  Pa.,  between  Tionesta  and 

Balltown,  examination  of 

Tionesta,  Pa.,  and  Balltown,  Tionesta  Creek 

J>etween,  exnniinnt ion  of 

TTkusville  and  Jupiter  Inlet,  Fla.,  Indian 

River  between,  examination  of 

Tolcilo  Harbor,  Ohio,  improvement  of 

Tomb! shoe  River,  improvement  of: 

Behiw  Ileniopolis,  Ala 

Below  Vienna,  Ala 

Between  Dcraopolis,  Ala.,  and  Columbus, 

M  iss 

Between  Fulton,  Miss.,  and  Vienna.  Ala 
Between  Walker  Bridge  and  Fulton, 

Miss 

Toms  River.  !N.  J.,  examination  and  survey 
of 


Tonawanda  Harbor,  X.  Y.,  improvement  of. 

Tongue  River,  Mont.,  near  Miles  City,  ex- 
amination of ". 

Tongue  River,  Mont.,  Yellowatono  River 
below  mouth  of,  examination  of 

Torpedo  experiments 

ToriMMloes  tor  harbor  drfense 

Totteu  Baj',  Devil  Lake,  N.  Dak.,  examina- 
tion of 

Town  River,  Mass.,  examination  and  sur- 
ve  V  of 

IVauewater  River,  Ky.,  improvement  of 

Tromble,  M.  E.  (schooner),  removal  of  wreck 


of  . 


Trent  River,  N.  C,  improvement  of 

Trinity  River,  Tex.,  below  Dallas,  examina- 
tion of , 

Trinity  River,  Tex.,  iraprovemont  of 

Trout  Creek,  Fla.,  brid;;e  olistnirtinff 

Tuff  Fork,  Big.S,in<ly  River,  91  and  iOj  miles 
above  Catlett^burg.  Kv.,  bridjiing 

Tug  Fork.  Big  Sandy  River,  W .  Va.  and  Ky., 
impro  venient  of 

ENG  91 3 


278 
279 
287 


287 
241 


229 
2-4 

434 

63    742 
11 

429 

432 

229 

118 

348 
850 


387 
229 

411 

404 

294 

294 

195 
364 

214 
214 

215 
213 

213 

119 
370 

2T7 

277 
550 
552 

274 

47    679 
304 

861 
158 

235 
233 
435 

431 

808 


1846 


1843 
1823 


1097 


1813 


1819 
1841 


2252 

2255 

2311 

2303 

2322 
1089 

2411 


2765 
2768 


3200 


2381  . 
2381  I 


1114 


1673 


17rtT 
17&1 


1783 
1780 


1779 


1355 


2237 
223U 


2384 


1910  , 
101<j 


2467 


2801 


Digitized  by  VjOOQIC 


34 


i:5n)EX. 


SCDJICT. 


Page. 


Ip. 


Part  I.      Part  II.  Part  III.  Part  IV.  Part  V.  Part  TT. 


Tumwator,  Wunh.,  OlympU  Harbor  to,  e\-  ' 
amination  and  niirvey  of ,    411 

Tiuiier  Cr«M>k,  Md.,  examination  and  sur- 
vey of 

TuAcaloosa  ami  Daiiicla  (^rt'tok,  Ala.,  Black 
Warrior  Klvcr  bftwwii,  iinprovomcnt  of. 

Two  Rivera  Uarbor,  Wis.,  improvomcnt  of. 


132 


322 


r. 


403 


Umpqua  River,  Ore jjon.  improvement  of 

Union,  Lake,  Waah.,  aliip  canal  to  counect 

Puget  Sound  with,  examination  for ,    412 

United  States  Enffiueer  School |      15 

Upper  Bridge  Company,  bridge  of  The, 

acroaa  Monongahola  River,  Pa |    432 

'■  '      •  •    —  •         Oregon  and  Waali..  i 

4D5 
430 
146 


Upper  Columbia  River,  Oregon  and  Waali. 
impro  vemeii  t  of 

Upper  Falla,  La.,  bridging  Red  River  at  — 

Upper  Machodoc  Cre<'k,  \  a.,  examination  of. 

Upper  Mississippi  River,  operating  snag 
Doats  and  dre^ige  boats  on 

Upper  Snake  River.  Idaho,  between  Hunt- 
ington Bridge  and  Seven  Devils  mining 
district,  examination  and  survey  of 

Urbana  Crt*<k,  Va.,  improvement  of 

Use  of  public  works  by  corpoi-ations  or  indi- 
viduals   


Vallette  Dry  Dock,  removal  of  wreck  of 

Yan  Buren,  Mo.,  Current  River  below,  ex- 
amination of 

Vancouver,  "Wash.,  and  mouth  of  Willa- 
mette River,  Oregon,  Cohunbia  River  be- 
tween, examination  and  survey  of 

Vancouver,  Wash.,  bridging  Columbia 
River  near. 


Vermillion,  Bavou,  bay  and  passes,  La.,  ex- 
amination of. 

Vermillion  Harbor,  Ohio,  impro.vement  of. . 

Vidal,  Bayou,  La.,  improvement  of 

Vienna,  Ala.,  and  Fulton,  Miss.,  Tombig- 
bee  River  between,  improvement  of 

Vienna,  Ala.,  Torabigbee  River  below,  im-  I 

Srovement  of 214 
loennes,  Ind.,  Wabash  River  above,  im-  i 
Srovement  of j    297 
icennes,  Ind.,  Wabash  River  below,  im- 
Srovement  of 
leyard  Haven  Harbor,  Mass.,  improve- 
ment of 

Volusia  Bar,  Fla.,  improvement  of 


297 


297 
297 


Wabash  River,  Ind.  and  HI.,  above  Yin 

cennes,  improvement  of 

Wabash  River,  Ind.  and  III.,  below  Yin- 

cennes,  irapravemcnt  of 

Wabash  River,  Ind.  and  111.,  improvement  of.  I 
Wabash  River,  Ind.,  between  Torre  Haute  \ 

and  Lafayette,  examination  of 298 

Wacoamaw  River,  to  Waccamaw  Lake,  N. 

C.  and  S.  C,  improvement  of "    170 

Waco,  Tex.,  Brazos  River  below,  examina- 
tion of 235 

Walker  Brldse  and  Fulton,  Miss.,  Tombig- 

bee  River  Detwcon,  improvement  of 213 

Wappinger  Creek,  K.  Y.,  improvement  of. . .       84 

Wappoo  Cut,  S.  C,  improvement  of ;    176 

War  maps,  estimat*»«  for  publication  of [    450 

Wareham  Harbor,  Mhhh.,  improvement  of. .       50 

Warrior  River,  Ala.,  improvement  of I    212 

Warsaw.  III.,  Misainsippi  River  at,  examina- ; 

tion  of : 264 

Warwick  River.  Md..  oxnniinutimi  and  sur- 
vey of 132 

Wasliington   Aqueduct,  maiuteuanco  and  I 
repair  of t I 


539 


264 


411 
142 


1211 


19    430 


Vacherie,  La.,  etc.,  and  Lake de>sA1lemands, 
bayous  Chevrenil  and  Tigre  between 229 
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'Washington  Bayou,  MIhs.,  improvemont  of. . 
TVadhington,  D.  C : 

Construction  of  caseinatcB  at 

DofensB  of 

Examination  and  survey  of  Potomac 

River  below ^ 

Improvement  and  care  of  public  build- 
ings and  grounds 

Improvement  of  Potomac  River  at 

Increasing  water  supply  of 

Maintenance  and  repair  of  Waalilngton 

Aqueduct 

Maintenance  of  Wasliington  Monument 

Water  supply  of 

Washington  Harbor,  Pamlico  River,  N.  C, 

examination  of 

Washington,  Lake,  Wash.,  ship  canal  to 
connect  Puget  Sound  with,  examination 

lor 

Washington  Monument,  Washington,  D.  C, 

maintenance  of 

Watch  Hill  Cove,  Little  Nnrragansett  Bay, 

R,  I.,  examination  of 

Watergauges  on  Columbia  River,  Oregon, 

and  w  ash 

Water  gauges  on  Mississippi  River  and  its 

principal  tributaries , 

Water  gauges  on  Mississippi  River  at  or 

near  St.  Paul,  Minn 

Water  supply.  District  of  Columbia , 

Water  supply  of  Washington,  B.  C,  in- 
creasing  

Wateree  River,  S.  C,  between  Camden  and 
Falls  of  the  Catawba,  and  bend  about  4 

miles  below  Camden,  examination  of 

Wateree  River,  8.  C,  improvement  of 

Watervilleto  Auffusta,  Me.,  Kennebec  River 

from,  examination  and  survey  of 

Water  ways : 

Between  Beaufort  Harbor  and  Xew 

River,  N.  C,  improvement  of 

Between  Cape  May  and  Great  Bay  north 
of  Atlantic  City,  N.  J.,  examination  of. 
Between  Chincoteagne   Bay,  Va.,  and  | 
Delaware  Bay,  at  or  near  Lewes,  Del., 

improvement  of 

Between  Doboy  and  Sapelo,  Ga.,  ex-  I 

amination  ana  survey  of ! 

Between  Jamaica  Bay  and  Long  Beach  | 
Inlet,  N.  T.,  examination  and  survey  of  i 
Between  Jeiferson,  Tex.,  and  Slireveport., ' 
La.,  and  Cypress  Bayou,  survey  of. . . 
Between  Lynn  Haven  Bay  and  Eastern 
Branch  of  Elizabeth  River,  Va.,  ex- 
amination of. 

Between  New  Berne  and  Beaufort,  N. 

C,  improvement  of 

Between  New  River  and  Swansboro,  :N. 

C,  improvement  of 

Between  Norfolk  Harbor,  Va.,  and  Al- 
bemarle Sound,  N.  C,  improvement  of. 
Between  Pamlico  River  and  Bay  River, 

N.  C,  examination  of 

Between  Port  Townsond  Bay  and  Oak 
Bay,  Puget  Sound,  Wash.,  examina- 
tion for 

Between  Pungo  River  and  SladesvlUe, 

N.  C,  examination  of 

Between  Savannah,  Ga.,  and  Foman- 

dina,  Fla.,  examination  and  survey  of. 

Connecting  Lakes  Union,  Washington, 

and   Samamish  with  Puget  Sound, 

Wash.,  examination  for 

In  connecting  waters  of  the  Great 
Lakes,  between  Chicago,  Dulnth,  and 

Buffalo,  examination  of 

Near   Coaster   Harbor   Island,    R.  I.,  t 

improvement  of 

Wonkegan  Harbor,  111.,  improvement  of. . .  ' 

WeUfloet  Harbor,  Mass.,  improvemenrof . . 

West  Bay.    West  Galveston  Bay,    Tex., 

ohannel  through,  examination  and  survey 

of. 
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We«t  Galveaton  Bay,  Tox.,  f^m  CbrintianB 
Point,   for   reopt^niDe    channel    through 

Weat  Bay.  exainioatlon  and  aurvpv  of 

"Wmt  Liberty,  Ky..  and  Farmer,  Licking 

Rl vor  between,  improvement  of 

West  Neck  Kiver,  Ya..  examination  of 

Wcat  Point,  Ga.,  and  Franklin,  Ala.,  Chat- 

talioo<:he6  Kiver  l)etween,  examination  of. 

Westchester   Creek,    K.    V.,  examination 

and  survey  of 

Western  branch  of  Klisabetb  River,  Va., 

examination  of. 

Weston,  Mo.,  Missouri  River  at,  examina-  | 

tion  of 

Westport  Harbor,  Mrsh.,  iinnrovement  of  . . ' 
Wetumpka,  Ala..  AUbama  River  up  to,  ex-  I 

amination  of ' 

Wetumpka,  Ala.,  and  East  Tennesnec,  Vir- 
ginia and  (leoreia  Railroad  bridge,  Coosa 

River  between,  Improvement  of 

Weybosset  (schooner),  removal  of  wreck  of. 
Weymouth  Back  River,  Mass.,  examination 

and  survey  of 

Wej'moutli  River,  Mass.,  improvement  of . . 
White  Oak  River,  N.  C.  between  Roberts 
Lauding  and  Collins  Ci'ossing,  examina- 
tion of 

White  River,  Ark.,  improvement  of 

White  Ri  ver,  Ark.(Lower),  examinatiouand 

snr%'ey  of 

White  River  Harbor,  Mich.,  improvement  of. 

White  River,  Ind.,  improvement  of 

Whitehouse,  Josiah  (schooner),  removal  of 

wreck  of 

Wicomico  (Great)  River,  Va.,  examinationof . 

Wicomico  River,  Md.,  improvement  of 

Wicomico  River,  Newport  Creek  at  head  of, 

Md.,  examinationof 

Willamette  River,  Oregon : 

Examination  and  survey  of.  at  Clacka- 
mas Rapids,  Boss  Island,  and   Cor- 

rallls 

Examination  and  survey  of,  below  Port- 
land  

Examination  and  survey  of  Columbia 
River  between  Vancouver,   Wash., 

and  mon  th  of 

Examination  of,  on  west  side  of  Swan 

Island 

Improvement  of,  above  Portland 

Improvement  of,  below  Portland 

WiUapah  River,  Wash.,  below  Woodward 

Landing,  exainination  and  survey  of 

Willeta  Point,  N.  Y.,  post  of  . 


PaS«« 


Willow  River,  Wis.,  near  Hudson,  examina- 
tion of 

Willow  Slough,  111.,  reopening 

Wlllsboro,  N.  Y.,  Boquet  Kivorbelow,  exam- 
ination of 

Wilmington  Harbor,  Cal.,  establishment  of 
harbor  lines  at  Sou  Pedro 

Wilmington  Harbor,  Cal.,  improvement  of . . 

Wilmington  Harbor,  Del.,  improvement  of . . 
'Wilmington  Harbor,  Del.,  survey  for  im- 

W;>rovement  of 
ilmington,  N.  C,  Cape  Fear  River  above, 
improvementof 

Wilmington,  N.  C,  Capo  Fear  River  at  and 
l>elow,  improvcmcut  of 

Wilson  Creek,  Va.,  and  Greenbrier  River, 
W.  Va.,  New  River  between  mouths  of, 
improvement  of 

Wilson  HarlKir  N.  Y.,  improvement  of. 

Wilson  Point  Harbor,  (.'onn.,  improvement  of. 

W infield.  Richard  M.,  et  al.,  bridge  of,  in 
Barnstable,  M«a.«! 

Winona  ami  Southwestern  Railwav  Com- 
pany, biidp'  of,  across  Mississippi  River 
at  Winona,  Minn 

Winona,  Minn.,  bridge  of  city  of,  across 
MissiHHiiipi  River 

Winona,  Minn.,  bridging  Mississippi  River 
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"WinthropHarbor,  Hans.,  improvement  of. 

Winyaw  Bay.  S.  C,  improvement  of 

"WlBConsin  "kiver,  WJr.,  improremeiit of I 

Wiflconsin  Kivor,   Wis.,  survey  for  i-escr-  | 

volrs  at  aonrees  of I 

"Withlacoocliee  River,  l?1a„  improvement  of.: 
Woods    Liindiug.  Oregon,  and  Astoria,  Co- 
lumbia Biver  between,  exnmiuatiou  for  1 

snaiigiug I 

Woodward    Landing,     Wash.,     Wlllapah 

llivor  below,  examination  and  survey  of. 

W(»rks,  occupancy  of  and  injury  to  public, 

by  corporal  ions  or  intUviduals 

Wrecks,  removal  of • 

At  Elizabethport,  K.  J.,  near  entrance 

to  Arthur  Kill 

At  Pollock  Rip  Shoals.  Maae 

In  Bamegat  Inlet,  N.  J 

In  Chesapeake  Ray i 

In  Columbiii  River  near  Astoria,  Oregon .  | 

In  Delaware  Ray I 

In  Delaware  Ba v  and  River 

In  Hyannls  Harbor,  Mb.ms I 

In  Jackson  Creek,  Chester  Rix-er,  Md  . .  | 

In  New  Orleans  Harbor,  La , 

In  New  York  Harlwr,  N.  Y 

In  Ogeecheo  Rivi-r,  (Ja 

InJ»amlico  River,  N.  C,  opposite  Swan 

Point 

In  Pleasant  River,  Me 

In  Portland  Harbor,  Mo 

In  Raiicocas  Rivw,  K.  J j 

In  Raritan  Bay,  N.  J ! 

In  St.  Clnir  River,  Mich 

In  Savannah  River  and  Harbor,  Ga I 

In  Ship  Island  Harl>or,  Mijw i 

In  Smyrna  Riv«r,  Del 

In  South  Channel  across  bar,  Charleston 

Harbor,  S.  C ' 

•  Near  Gay  Head  Light i 

Near  Handkerchief  Liglit-ship 

Wrightsville  and  Tenuille  (Tonnville)  Riiil-  . 
road  Company,  bridge  of,  across  Oconee  | 

River,  Ga I 

Wyandotte  County,  Kans.,  bridging  Mis- 
Bomi  River  at 
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ZanesTille,  Ohio,  bridge obstmcting canal  of 
Muskingum  River  at  foot  of  Main  street. . 


430 


731 


Yadkin  River,  N.  C,  improvement  of 

Yamhill  River.  Oregon,  below  McMinnvillo, 
examination  and  survey  of 421 

Yaquina  Bay.  Orcg»>u.  improvement  of I    403 

Yasoo  River,  Miss.,  improvement  of I    243 

Yellow  Banks.  Chipiiewa  River,  Wis.,  im- 
provementof 

Yellow  River,  Ga.,  from  bridge  near  Cov- 
ington toOcmulgee  River,  examination  of 

Yellowstone  National  Park,  construction 
and  improvement  of  roads  and  bridges  in . . 

Yellowstone  River,  Mont,  and  N.  Dak.,  im- 
provement of 

Yellowstone  River,  Mont.,  below  mouth  of 
Tongne  River,  examination  of 

York  Harbor,  Me.,  improvement  of 

York  River,  Va.,  improvement  of 

Yonghiogheny  River,  Pa.,  at  McKeesport^ 
bridgins 

Youngs  Baj*,  Oregon,  channel  in,  examina- 
tion of 

Youngs  River,  Wash.,  improvement  of 

Yuma.  Ariz.,  and  Eldorado  Caiion,  Colora- 
do River  between,  examination  of 
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